What's New in 


COMPRESSORS 


See Page 117 


YOUR MOTOR FUEL 


Make certain your Motor Fuel loses none of its high quality 
before or after it gets into the customer's tank. 


Blending with NATURAL GASOLINE will “season” your product 
with RETAINED VOLATILITY. 


You can depend on WARREN'S production, transportation, 
storage and SERVICE for the quality and quantity of NATURAL 
GASOLINE you need — when and where you want it. 


WARREN 


TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN 
TEXAS CITY AND WARRENCAS. HOUSTON, TEXAS 





FOR FINISHED GASOLENES! 


PROPORTIONEERS multiple component blenders 


automatically maintain preset formulations at all 
flow rates of finished product .......+4++e+e8 


Shell Products Pipe Line’s Wood River Pump Station automati- 
cally blends six gasoline base stocks, T.E.L., dye, and gasoline 
additives directly to the pipe line without using intermediate 
tankage. 


Proportioneers Blender is made up of standard panels for opera- 
tion from either mechanical or differential metering equipment. 
All control panels are synchronized and electrically interlocked 
so that the failure of any component stream will either isolate the 
blend manifold or rack up shortages on memory totalizers for later 
A new Shell-Proportioneers 

correction. Any number and type of components can be handled 


aim graphically Wustrates the at finished product rates from 150 barrels per hour to the limit of 


Wood River blending installa- modern transfer pumping equipment and pipe line sizes. 


tion together with calibration 


, , ' Proportioneers equipment is used in stream blending other fin- 
anc roduct separation tech- , , 
P ished products such as solvents, Diesel fuels, lubricating oils, 


niques employed. We will heating oils, bunker fuels, and asphalt cutbacks. 


gladly loan this film for educa- 
For Proportioneers Bulletin SM-2060 or special bulletin for 


specific applications listed above, write Proportioneers, Inc., 
112 Harris Avenue, Providence 1, Rhode Island. 


tional use. 
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A Quick Look at This Issue 





Busy oil men can put first things first by 
scanning Quick Look’s handy digests and 


checking , those they want to read first 


What's Ahead In 19557 Will 1955 be as 

good a year as 1954 for the petroleum industry ? 
What's going to be the demand lor refined produc ts 
in United States? Is the rest of the world going to 
follow the same trend? What’s all this talk about a 
plateau in demand for liquefied petroleum gases? 
These are some of the questions we sought to answer 
in this symposium of five articles devoted to a review 


of last vear and a forecast of the new yea 


industry Leaders Predict Good Year All 
a signs point to a good new year according to 
these twelve industry executives. Big problems include 
the new decision on federal regulation of natural gas 
and the age-old proble m ol keeping supply in balances 
with de mand Several refiner executives sec big proc 
ess advances as the most important Gcevelopment in 


1955. Page 98. 


U. S$. Demand to Increase 4.3 Percent 

Demand for U, S., refined products will closely 
follow the general growth of the nation’s economy 
according to our calculations. Question marks should 
be placed on what type of winter the country expe 
iences and how much inventory adjustment refiners 
make in the coming months. We can say for sure 
though, that jet fuel will take the biggest jump in 
demand as the military has a pretty firm program 
barring all-out war, of course Page 104. 


Taking Stock This regular de partment shows 
a that inventory of stocks during 1954 have been 
worked down to an optimistic level except for gaso 
line. Certainly, there'll be no trouble meeting demand 


with these ample stock supplies Page 106 


World Demand Expands Faster Product 
demand outside the U, S,. will again expand 
faster than the U.S. The rate will probably be about 
8 percent The previous year Saw a gy 5 percent in 


crease in demand There’ oversupply in the 


=» Turn the Page => 
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world market and this factor added to the return of 
Iranian production. may mean a greater degree of 
price shading than in 1954. Page 107. 


LPG Demand to Climb 


in previous years won't be equaled but increase 


. Phenominal gains 


in 1955 should be as good as 1954. LPG has many 
outlets as you will see in this article which analyzes 


the year 1954 according to LPG uses. Page 108. 


Centrifugal Compressor Symposium As 

one of the newest trends in refinery and petro- 
chemical equipment, the centrifugal compressor has 
become a part of every modern refinery. The centrif- 
ugal compressor offers the advantages of a wide oper- 
ating capacity range and low maintenance. It has 
found wide acceptance in the medium capacity range 
There are many considerations which go into select- 
ing a compressor so we've covered all phases of this 
development in a seven-article symposium: 


* Introduction and Principles by W. O. Lowell, Page 
118. 


Theory of Operation by H. A. Erb, Page 123. 


Important Performance Characteristics by T. P 
Latimer, Page 130. 


Process and Mechanical Design by Clark Shields 
Page 152. 

Specification and Selection by Orin A. Smith, Page 
156. 

Operation and Maintenance by Sherman L. Cole 
and G. D. Peet, Page 140, 


Seals and Sealing Systems by Donald F. Crego, 
Page 145. 


How To Test Fractionators—Part 1 Be- 

ginning a most interesting and valuable two-part 
series on how to get the most out of distillation equip- 
ment. The authors describe with meticulous care 
methods for analyzing the performance of your pres- 
ent distillation equipment, and means for insuring that 
you operate at the money making optimum, Part | 
describes the evaluation of precise fractionators, while 
the second part deals with crude fractionators, Page 


How To Desuilfurize Diesel Fuel New cat 
[J alytic desulfurization processes are giving solvent 
extraction routes a run for their money. In this arti- 
cle you'll find a thorough survey of all processes avail 
able and an economic comparison between the types 


Page 115. 


The versality of the aliphatic aldehydes has 


a Making Aldehydes from Petroleum, Part | 


been the driving force behind the development of new 
and better processes for their production from petro- 
leum Here is the first of a three-part series tracing 


the routes by which they are made. For a complete 
picture of this segment of the petrochemical industry, 


turn to Page 147. 


Fractionation Research Starts Era . . . Forty- 

three companies are cooperating in a new phase 
of research to find the effect of tray design, system 
properties and operating conditions on capacity and 
tray design efficiency. Page 154. 


Why Electronic Process Control? .. . Lately 

considerable attention has been given to elec- 
tronic controllers for processing units. Although there 
has been much talk about the clectronic unit being 
faster, it’s actually slower than a modern force bal- 
anced controller mounted directly on the valve. How- 
ever, there are far more important reasons for using 
this type of control as you'll find out in this article. 
Page 155. 


The Economics of Heat Exchanger Design ... 

Here is a comprehensive set of data on heat ex- 
changer estimating. The authors provide data on the 
three basic types of heat exchangers and actual cost 
data for each type. Included also is the influence on 
cost of items such as tube size and pitch, and varia- 
tions in tube material and design pressure. Project 
and process engineers will find these curves to be val- 


uable data. Page 159. 
ag 


Canning Device Breaks Bottleneck . . . Here's 

a can “unscrambler” which Shell Oil Company 
has found reduces a major bottleneck at its Sewaren, 
N. J., plant. Empty oil cans speed through the junc- 
ture of chutes inbound from two railroad cars by 
means of a rotating turntable. Page 164. 


Is Poor Health Really the Price of Success? 
a No, declares the author in contradiction of 
the findings of many medical authorities. The inci- 
dence of stress diseases was studied in about 700 senior 
and junior executives at du Pont. The findings are 
highly gratifying to hard-driving executives who have 
been led to believe that poor health is the price of 
success Page 211. 

Tailor Your Training Program The ap- 

proach to executive training depends on the par- 
ticular needs of a company. Here are 27 techniques 
that will help you to develop managers. Page 222. 


Now Try the Dynamic Merit Increase ... Are 

you dissatisfied with the employe incentive your 
dollars have bought? Perhaps you have tried profit- 
sharing and production bonuses and found them lack- 
ing. Perhaps you are clinging to the ancient practice 
of “tips for tenure”—rewarding employes for coming 
to work every day. If you feel the need for a better 
program, here is a plan for rewarding real merit, Page 


228. 
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You will be relieved to know that you can still call petrochemicals by 
that name, although the ACS nomenclature committee won't think much 
of it. You may recall that a recent item in this column announced the 
meeting of the committee to determine just how good a word “petro 
chemicals” is. We've just received a copy of the minutes of the meeting, 
and let me tell you, we certainly missed out by not being there ourselves 
and presenting a few briefs in the interest of the Defense, Quoting: “Drs. 
Fleischer and Ingerson presented the case for restricting use of the term 
to the etymologically correct use in connection with rock chemistry.” The 
defense rested on one mighty sound thesis, company executives like 

it. They do not care where it came from and will continue to use it.” Just 

put us in the same basket as those unfeeling company executives, 


Swan Song 


This is the last and final time I'll grind out a I’, S. & W. column. Come 
January 1, I'll be engineering and peddling electrical treaters for the 
Howe-Baker Corporation, as manager of their treating division, 


There’s a lot of fun in store for the engineer who turns journalist and 
edits a technical magazine. The first dividend he receives is the oppor- 
tunity to get around and see how the other fellow does it. Most of us with 
refining backgrounds seem to tend toward being inbred as far as ways ol 
doing things are concerned It comes as quite a shock to find out that 
othe I companies know how to d things too sometimes even better! I 
still will never ac!mit that I found anywhere a group of engineers faster on 


their feet than they were at my old outfit 


Technical editing, at least on a short time basis, is a fine technical education 
Che editor reads heaps more than he ever did, even in college, and even 
if only a small fraction of the technical material he digests sticks with 
him, he is far better off for the experience 

And the most fun of all is the opportunity to meet and visit with a 


great many people from all types of endeavor. One learns that most 


equipment manufacturers are sincere people who realize that in the long 


pull, their success depends on being of real he Ip to their customers 


And now for a final word about Perroteum REFINER. It has been tre 
mendously successful, particularly so in the last few years, Circulation 
gains have been fantastic, as has reader acceptance. I believe this is 
directly traceab.e to the sincerity and enthusiasm of Ray L. Dudley, the 
publisher. He sets policies on one fundamental belief, “Nothing is too 
good for the readers.” He really believes this himself, and he makes edi 
tors who work for him believe it. Such devotion has paid rich rewards in 


satisfying contributions to the welfare of the industry 


Well. thanks for all your fine help these last itw years It has been 


mighty nice knowing vou. and I'l] be seeing you around 


Bob Phillips 





This evaporator condenser unit in a modern powet pliant is insulated with “Featherweight 85% Magnesia 


“Featherweight” 85% Magnesia insulation 
conserves heat and dollars 


“Featherweight 85°, Magnesia (85°, basic carbonate 
of magnesia and asbestos fiber) effectively insulates 
piping and equipment with temperatures up to 600° I 

Used with a primary layer of K&M Hy-Temp Insulation 
(Diatomaceous Silica), the combination is effective up 
to 1900° F, The application of these two layers—with 
staggered joints—climinates the heat loss that normally 
occurs when expansion causes the joints to open in 


single layer installations 
rn 


These K&M insulations last the life of the equipment 


they serve. They withstand moisture, vibration and 
frequent temperature changes. 


New and now available is “Featherweight” Water- 
Resistant Magnesia Insulation for temperatures up to 
450° F. It is used underground where severe water 
exposure may damage the insulation or on indoor 
steam heated lines and equipment where high humidity 
and moisture are present. 


For more information on these heat-saving, money- 
saving K&M insulations, contact your K&M distributor 
who is an experienced applicator. Or write directly to us. 


KEASBEY & MATTISON company: AMBLER « PENNSYLVANIA 


Nature mode asbestos 


for more dete on advertised products, use Readers’ Service Cords 





Keasbey & Mattison has made it serve mankind since 1873 


last page Perroteum REFINE] 
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2. CATAWISSA STANDARD 


CHECK THESE FEATURES 
HOT-FORGED 


pand and contract with the pipe, assuring tight joints 
THREADS — Catawissa Unions and Valves are supplied with 
either full ACME threads or U. S. Standard V-threads in the 
union nuts and on the female end 

SEATS in all Catawissa Unions are a 55° angle on the 
female end to a BALL on the male end, assuring a perfect seal 
even when the pipe is not perfectly aligned. Carefully hand- 
ground seats which require no packing are inspected and tested 
under water to assure holding qualities. 


from solid, rectangular steel bars, Cata- 
wissa I mions are tree from sand and blow holes They will cx- 
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«designed to meet 
Refinery Requirements 





Contact your nearest “Oilwell” representative —to assist you with 


your refinery problems 


Orl WELL SUPPLY DIVISION 
UNITED STATES STEEL CORPORATION 

Executive Office—DALLAS, TEXAS Area Offices CALGARY. CAMADA 

Expert Office— CASPER, WYOMING COLUMBUS, 0 

30 ROCKEFELLER PLAZA DALLAS, TEMAS HOUSTON, TEXAS 

WEW YORK 20,4. Y TULSA, OMLA LOS ANGELES, CALIF 
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The best way to get the most for 
your tube steel dollar: Ask the experts! 





HERE are probably several high temperature tube 
This month's report is on a steels that will solve your heat, pressure, corrosion 
or oxidation problems. But there's only one that will 
give you the n===st os your tube steel dollar—the best 
life/cost ratio. 

The best way to find it is to ask Timken Company 
metallurgists. They're recognized authorities on high 
temperature steels. With 23 years of experience behind 
them, they can help you select your best steel from 24 
different analyses. You'll be sure of getting the most for 
your tube steel dollar. And you'll be asscrea of uniform 
quality in every tube because The Timken Company 
rigidly controls quality from melt shop through final 
inspection. 

For help with your tube steel problems, ask the ex- 
perts! The Timken Roller Bearing Company, Steel & 
Tube Division, Canton 6, Ohio. Canadian plant: St 
Thomas, Ontario. Cable address: ““TIMROSCO” 


final tube énspection — last of bandreds of rigid tests that help account for the uniform quality of Timken bigh temperature steels 


YEARS AMEAD THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


For more data on advertised products, use Readers’ Service Cards, last poge PerTroLeumM REIFINER—! 34. N ] 
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The Hard Way to Buy a Refinery 


Buying a petroleum refinery in “‘pieces’’ from 

different sources, each with its own design 

standards and materials specifications, is some- 

what like buying a watch the same way. An ex- 

pert can put the units together and make them 

work. But it’s a lot simpler, and usually more 

economical, to buy the complete ‘‘package’’— 

assembled and already running when you get it. 

When planning a new refinery, or modernizing 

an existing one, there are many economic rea- 

sons why it pays to have a single contractor 

responsible for integration of the entire project. 

These include centralized purchasing power; 

shorter and flexible construction schedules; 

‘uniformity of design factors in process equip- 

ment; and the elimination of duplicate con- 
struction managers and their staffs. 

a The M. W. ellogg Company, world’s leading 

So % designer and builder of petroleum refineries, 

. + “offers a complete “packaged-plant’’ contract to 

y% Wine petroleum and petro-chemical industries. It 

, covers process engineering; plant design and 

construction of the entire job, including off-site 

installations such as tanks, loading facilities, 

docks, roads; supervision until on stream; and 

a production guarantee. We welcome the oppor- 

. tunity to discuss with you the many advantages 


“Ny of Tine M. W. Kellogg ‘“‘packaged-plant” contract. 
As 


CHEMICAL POWER 
PLANTS Le . os canen 


M.W. Kellogg. 


ENCINEERING FOR TOMORROW of 


THE M. W. KELLOGG COMPANY, NEW YORK 7, N.Y. eae ane 


The Canedian Kellogg Company, Limited, Toronto « Kellogg international! Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED es ROCESS 


“SR ude EQUIPMENT 
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CHEMICAL 
MATERIALS 
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A new door is open 


TO pH & REDOX INSTRUMENTATION 


Here's the modern approach to proc- 
eas pH—a continuously measuring 
Panel-Mounted pH Indicator. This 
timely industrial version of our 
widely accepted Stabilized Bench- 
Type Indicator gives a 24-hour-per- 
day check on pH or redox with the 
same 0.02 pH accuracy as ita lab-type counterpart. 


The versatile Indicator offers a number of monitoring 
possibilities. Primarily a point-of-measurement indi- 
cator, it can also actuate remote meters (scale and 
pointer only) or a simple potentiometer recorder. Or, 
several Indicators, spotted through the process, can 
indicate locally and feed their respective values to one 
multiple-point Speedomax”® recorder. 


ONLY L&N BUILDS THESE STANDARD FEATURES 
IN A PROCESS pH INDICATOR 
Low warm-up time of less than 1 minute for accurate 
readings. No de-humidifying period to wait. No 
desiccants required. 
Unaffected by “error-inducers” such as line voltage 
surges, electrical pick-up, and zero drift 


No modifications in grounding system needed 
to measure grounded or ungrounded solutions. 


10 for mere dete on advertised products, wee Readers’ Service Cards, lest page 


Completely enclosed case keeps out water or corro- 
sive fumes. 


Manual and automatic temperature compensation 
in one Indicator. Switch to either as desired. 


Simple maintenance by operating personnel. Con- 
ventional wiring with printed components makes service 
items inexpensive and easy to install. Entire chassis 
can be charged in only 60 seconds. 

Highly accurate without recourse to external meters 
or recorders. Design takes advantage of exclusive 
features of L&N electrodes. 


0 to 14 pH range in 0.1 pH div. 0 to 700 mv. in 
5 mv. div., and 0 to 1400 mv. in 10 mv. div. 


Die cast aluminum case only 12” x 11” x 11”. 


List numbers —7678 (115 v., 50 to 60 cycles); 7679 
(230 v., 50 to 60 cycles). 


For details, write to Leeds & Northrup Co., 4923 
Stenton Ave., Phila. 44, Pa., for Data Sheet ND42-96(1). 


@ulomatic controla « furnaces 
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6-30 psi 


SPRING RANGE For Extra Power 


Doubles the power to operate the valve when condi- 
tions make it desirable or necessary. 





6-50 pst Makes initial spring force up to 4000 pounds avail- 
Range . : 
able for large air-to-open single seated valves operat- 


ing at high inlet pressures 


Provides large operaing force at beginning of 


stroke. 


But No Extra Bulk 


Compact, because diaphragm motor with, for ex- 
ample, 200 sq. in. effective area becomes equivalent 
to 3-15 psi motor with 400 sq. in. effective area. 


And No Extra Cost 


Both 3-15 and 6-30 psi spring ranges are ‘‘standard”’ 
— there is no extra charge for the higher range. 


4-15 psi 
Range 
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NOTE: There is a nominal extra for oversized motors 
which give you even greater power where necessary. 


Operating Air is No Problem 


because 


— 
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Masoneilan Pneumatic Controllers are available with 
6-30 psi (as well as 3-15 psi) Output at no extra cost. 


Masoneilan Positioners are available with either 3-15 
or 6-30 psi input and/or output at 0 extra cost. 


Masoneilan Boosters (1 to 2 input-to-output ratio) may 
be used with 4-15 psi output instruments without 


positioner. 


More details on the uses of this 
versatile spring range sent on request. 


... 1 Masoneilan Control Valves 


MASON-NEILAN REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS., U.S. A. 


New York «+ Syracuse « Chicago « St. Lowis « Tulsa « Philadelphis « Houston « Pittsburgh + Adanta « Cleveland 
* Los Angeles 





(ALL WIG PRODUCTS | 


Sales Offices or Distribusors in the Following Cities 
Cincinnati « Detroit « San Prancisco « Boise + Louisville « Salt Lake City «+ Fl Paso + Albuquerque « Odessa « Charlotte 


Corpus Christi « Denver « Appleton + Birmingham + New Orleans + Dallas « Seattle «+ Mason-Neilan Regulator Co., Lid., Montreal and Toronto 
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VCP VERTICAL 
® PUMP FOR LOW NPS 


ALL WORKING PARTS ACCESSIBLE 
WITH BOTTOM DISMANTLING 


Besides bottom dismantling, which in itself greatly reduces 
maintenance time when attention is required, this new Bingham 
pump incorporates advanced features which minimize main 
tenance, reducing need for periodic inspection. 

For example, all intermediate bearings (supplied of appro- 
priate materia! for different pumpages) are forced-lubricated 
by pumpage. Bottom bearing is lubricated, even if pump runs 
dry for short periods. This dependable lubrication greatly 
prolongs life of bearings, which in conventional pumps are 
frequently the cause of maintenance shutdowns, 

Wherever installed, the Bingham VCP Pump has given 
trouble-free service — plus unsurpassed smooth operation with 
no vibration, Available for any capacity or head. Write your 
nearest Bingham office for additional information, 


ONLY / ang hasn OFFERS ALL THESE BENEFITS: 


Heovy-duty steel suction and & front and back wearing rings 
! discharge head rigidly built on losed type imp s 
te ell @ vibration caused permit @ one-stage pressure 
by drivers. drop over each bearing 
for ation purposes. 





Sheft is maximum diameter 
throughout 


Shafts ore equi with 

x renewable 11-13 chrome, Maximum eye area of bottom 
herdened ground ond polished impeller for lowest 
sleeves at each beering possible NPSH. 


Bottom bearing luvricated 
Bearings ore of the appropriate 9 b 

4 material for the different dlecherge column, which 
Pumpoges 





Maximum head per stage and 
maximum efficiency fer a given 
capean'ty range. 


All) work‘ng parts o! pump easily accessible with 
bottom dismantling. One man con service after lifting 
pump from well, %“y dismantling from bottom, repair or 
replacement =~? any part can be mode in much less time 
than with conventional pumps (where dismantling begins 
from top, necessitating removal of driver and head before 
pump unit is accessible) 

Various operators estimate thot time required to reach 
working parts has been reduced os much os 50%. 








SALES AND SERVICE OFFICES 
BOSTON, MASS PITTSBURGH, PA 
CHICAGO, ILL. SAN FRANCISCO, CALIF. 
DENVER, COLO SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO 


BINGHAM PUMP COMPANY KANSAS CITY, MO ST. PAUL, MINN 
NEW ORLEANS, LA TULSA, OFLA 


General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon NEW YORK CITY. N.Y TORONTO. ONT.. CAN 
Factories: Pertiand, Ore. + Vancouver, 8.C., Canada PHILADELPHIA, PA, VANCOUVER, 8.C., CAN 


SINCE 1921 
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MODEL {or Tomouvrlew 


The full scale commercial uranium refining 
plant—of which this is a model—is now under 
construction at Port Hope, Ontario, and will 
be completed in 1955, the first of its kind in 
Canada. With engineering and construction by 
Catalytic, it will make available to Eldorado Min- 
ing and Refining, Limited (a Crown Company) 


CATALYTIC ON-TIME...ON-BUDGET SERVICES 
for the atomic energy, chemical, petrochemical 
and oil refining industries « Project Analysis - Process 
Design « Economic Studies + Engineering « Procure- 

; ment + Construction + Plant Operatio 


i 


Perroteum REFINER 


the most advanced processes for uranium 
refining. This new example of our services 
in advancing uranium technology portrays 
Catalytic’s position of leadership in the industry 
of tomorrow. We welcome your inquiries today 
—that Catalytic’s on-time, on-budget services 
may contribute to your success of tomorrow. 


CATALYTIC 


CONSTRUCTION COMPANY 
1528 Walnut St., Philadelphia 2, Pa. 


In Canada; 
CATALYTIC CONSTRUCTION 


WB ena ap tong 
A PA a 
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LW 
Valves and Fittings 


The Lunkenheimer PVC Valve 
resistant to industrial chemicals! 


You can cut your corrosive fluid handling costs with the first all-plastic 
valve designed and engineered by a valve manufacturer! 


The new LUNCOR Valve, by Lunkenheimer, is made of rigid, unplasti- 
cized PVC. Every part is completely molded —- body, bonnet, stem, and 
handwheel. The molding process not only gives it amazing strength, but 
protects its resistance to corrosion. You get time-tested Lunkenheimer 
quality — at surprising savings. If you have been using stainless steel 
or alloy valves for corrosive service, it will pay you to investigate the 
new LUNCOR Valve and Fittings . . . now. 


Basic material used for the LUNCOR Valve is polyvinyl chloride 
(PVC), which resists most industrial chemicals. It is recommended for 
service at pressures up to 125 psi and temperatures up to 140°F. 


A complete line of LUNCOR PVC Fittings is also available from 
Lunkenheimer — 45° and 90° elbows, tees, flanges, unions, reducing 
bushings, caps, couplings, and plugs. 























For full details, call your local Lunkesheimer Distributor, or write 
The Lunkenheimer Company, Box 360, Cincinnati 14, Ohio. 
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NATIONAL CAN 


ON THE MARCH... 


eee with a new concept 
of business 


responsibility — where 
management talks 
your language — 
where production 
techniques are 

keen and up-to- 

date — where 

the future is 

today’s order 


of business. 


cry NATIONAL CAN 


Plants At: BALTIMORE, MD. + CHICAGO, ILL. - MASPETH, WN. Y. 
CLEVELAND, OHIO + HAMILTON, OHIO ond WARREN, OHIO 
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BET 


7 °A Great Name 


In Water Conditioning 


y 
january 





Hes researching [another] first | 


Big things are happening daily in industrial water 


conditioning ... new developments... new dis- 


coveries...new techniques. As the leader in 
researching better ways to condition water, Betz 
is far out in front. The record speaks for itself 
For example, Betz was 
. first to develop an advanced method for the 
complete control of corrosion in condensate lines 
first to develop an economical technique fer 
the control of corrosion and pitting in recirculat- 
ing cooling water systems. 
first to pioneer the use of effective anti- 
foam agents for prevention of carryover 
first to develop a practical 
silica removal from boiler feedwater. 
These Betz firsts are just a few of the many 
industry-accepted water conditioning methods 


that have resulted from our continuing program 


1955—Perroteum REFINER 


method of 


of research. Many more are to follow, 

Isn't this the kind of leadership and ability 
you want in water conditioning counsel for your 
plant? A Betz District Engineer will be happy to 
give you the details of Betz complete plant ser- 
vice. Talk to him today. 

W.H. & L. D. BETZ, Gili angham & Worth 
Streets, Philadelphia 24, Pa. 

In Canada: BETZ Laboratories 
Montreal 1, 


Limited, 

















BB CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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HOUDRIFLOW 


Houdrifiow Catalytic Cracking, the most modern of the moving- 
bed processes, is providing many refiners with economical 
and efficier* operation at the highest conversion levels ever 
achieved in the industry. Heavy fuel oil production is reduced 
to a minimum with modern Houdrifiow cracking 


Houdry Process Corporation has twenty- 
seven years of catalytic process experi- 


ence. Continuous, intensive research is 





maintained for the improvement of exist- 
ing Houdry processes and the develop- 
ment of new catalytic processes and 
techniques. Houdry licensees benefit also 


from the finest over-all engineering ex- 


perience, installation and start-up aid, 


and post on-stream technical service. 
Brochures describing Houdry catalytic 
processes «re available. Yields, flow dia- 
grams .d other data are included. Write 
for copies to Houdry Process Corporation, 
1528 Walnut Street, Philadelphia 2, 
Penna. International licensor: World 


Commerce Corporation, S. A. 








PROCESS CORPORATION 











Hovdriferming Catalytic Reforming process is giving maximum yields of 
highest octane fuel or aromatics. Three plants ars on stream, seven others ere 


in engineering or construction. 


© ll, 
he 
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Houdry Dehydrogenation process is the only commercially -proved single-step p: ocess 
for the production of either butylenes or butadiene from low <ost, plentiful butane. 
This process is adaptable to many other related conversions. 





The past year has seen the com- 
pletion of eight jobs by TRECO, placing 
these companies in a more advantageous 
position in the highly competitive petro- 
leum markets of the nation. They now 
have the facilities to forge ahead in 
1955, 

The TRECO organization has 
achieved wide recognition for thorough- 





ness of design, quality engineering and 
speed of construction. 

To meet the challenge of 1955, RE- 
FINERY ENGINEERING Company is 
expanding its staff with top-flight men. 
Whatever your requirements in the Re- 
fining or petrochemical field, TRECO 
has the man power, the equipment and 


company aircraft to complete your job 


fast — anywhere! 


In Canada — 
T t, T , i 
2 Toronto Stree oronto, Ontario - 


—— 


TORONTO 


TULSA 
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Dean Hill Turbines equipped with pressure regulators are “made to order’’ for boiler 
feedwater applications requiring precise, automatic pressure control. Regulators can 
be used with any turbine model of either horizontal or vertical design and are furnished 
with direct-acting or remote control. They can be arranged to maintain a constant 
For further information pump discharge pressure or a constant differential pressure over the boiler pressure. 


on D-H Turbines and 
optional The regulator controls all turbine speeds up to normal rating, but above this point the 


accessories turbine governor overrides the regulator 10 prevent overspeeding. The emergency 
write trip valve remains independent. 


today for 


To effect maximum efficiency of control and eliminate lost motion and deflection, the 
Catalog 500. 


regulator is mounted on a rugged support made of welded six-inch channels, 


DEAN HILL PUMP COMPANY 


Pump and Turbine Engineers Since 1893 
Indianapolis 7, Indiana 
Sales Offices In: 


Chicago, New York, Sen Francisco, Boston, Ciocinnati, Denver, Albuquerque, E) Peso, Salt Lake City, New Orleans, Philadelphia, Tulse, Loe Angeles, Pittsburgh. Houston, Dallas, 5+ Pel, 
Toledo, Cleveland, Grand Rapids, Birmingham, Ale., Louleville, Memphis, Richmond, Mexico City, Montreal, Reading, Pe, The Hague, Washington, Charlotte, Casper, Wyo., Kaonville, 
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Process Equip 


that meets TODAY’S 


B&W Accumulators and other Pressure Vessels 


® Alloy Castings 


The constant progress being made within 
the process industries demands the utmost 
of the engineers responsible for the de- 
pendability, efficiency and economy of the 
equipment that serves today's process in- 
dustries’ requirements. 

At B&W, forming, machining, welding, 


® Hollow Forgings 


X-raying and stress relieving are all per- 
formed on equipment specially designed 
for the job, much of it developed by B&W. 
And for temperature and pressure prob- 
lems that arise, new and practical solutions 
are continually being developed through 
designing skill based on long experience. 


Write for detailed information about the BGW equip- 


ment you need to kee 


your plant in best condition to 


meet today's competition. The Babcock & Wilcox Com- 
pany, Process Equipment Department, Barberton, Obio. 
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requirements 


2,000,000-volt X-ray is the all-seeing eye that checks 
the soundness of welds. 


B&W Hollow Forgings are large-diameter, heavy-wall 
pipes or tubes that offer the designer the advanteges of 
single lengths or many lengths, ‘‘tailor-made" to his re- 
quirements . . . prompt delivery even on small orders 

full forging properties resulting from thorough work- 
ing of the metal . . . excellent concentricity .. . a wide 
size range. They are supplied in a wide range of carbon 
and alloy steels, produced in accordance with ASTM Spe- 


cifications A106, A266, and A335. B&W Alloy Castings are cast-to-last .. . designed 


for long life under the most rigid service conditions 
requiring superior resistance to abrasion, high pres- 
sures and high temperatures. 


January, 1955—Pr: rroLeUM REFINER For more dato on advertised products, use Readers’ Service Cards, lost page 








FLUID HYDROFORMING CATALYST 
PRODUCTION CAPACITY... 


@ Fluid hydroforming to upgrade petroleum 


products is one of the typically rapid advances 
in the Petroleum Industry that the Nalco Catalyst 


Division is proud to have had a part in making 
possible. 


Standard Oil Development Company and Nalco 
Catalyst Division worked together in developing 


Nalform Hydroforming Catalyst. In a surpris- 


ingly short time, Nalform was being produced 
in commercial quantities. 


Nalform and Nalcat Catalysts are good examples 
of the abilities and facilities of Nalco 
Catalyst Division to produce and provide 


service to match petroleum industry progress. 





CATALYST DIVISION—NATIONAL ALUMINATE CORPORATION 
4001 West 71st Street . Chicago 29, Illinois 
PerroLeuM REFINER 
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CELSIUS ron proezron scans conmosiox 


Kontol protects against attack by organic 
and inorganic acids and brines which 
cause corrosion, hydrogen blistering and 
embrittlement. 

Kontol effectively protects steel, nickel and 
stainless alloys of steel, monel, brass and 
admiralty metal. 


Kontol offers detergent action as well as 
inhibitive properties. It also assures the ad- 
vantages of operations with clean units 
and flow systems. 

Kontol has no adverse effects on distilled 
product properties such as distillation end 
point, gum formation, anti-knock rating, 
ash, etc. 

Compared with the replacement costs of 
the equipment it protects, the cost of Kontol 
protection is negligible. 





Kontol is convenient and safe to handle, 
easy to apply. No gloves, masks, goggles, 
aprons or extraordinary safety precautions 
are necessary. 


Kontol is available in many formulas, to 
meet varying requirements. It can be oil 
soluble; oil soluble and water dispersible; 
woter soluble and oil insoluble. 


Kontol, in the appropriate formula, is 
miscible in all proportions with aqueous 
alkaline agents and can be injected through 
the same system. 


The Tretolite commercial testing staff will 
carry on tests to determine the rate of cor- 
rosion in your refinery, at no cost to you. 


Kontol has been proved to provide protec- 


tion against corrosion in 

CAT CRACKER FRACTIONATORS DESULFURIZATION SYSTEMS 
CRUDE STILLS ABSORBERS VACUUM TOWERS 
DEPROPANIZERS STABILIZERS ALKYLATION PLANTS 
DEBUTANIZERS PLATFORMERS COKING SYSTEMS 
DEPENTANIZERS REFORMERS DEWAXING SYSTEMS 
GAS RECOVERY SYSTEMS ALKANOLAMINE SWEETWERS 


969 Marshall Avenue, St. Louis 19 
oP 5515 Telegraph Road, Los Angeles 22, ( 


a nis Bie: 
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The $4) Coble Winth, Fig. $T-4380, utilizes machine cut 
in an oil bath The handle The design of the $4J ble Sheave Bracke? 


anti beck-lesh gears which run 
is flesigned to provide maximum mechan advantage Se i) AL ee a ee 
through the tenk roof and over the exteriar sheav 


with minimum . 
ovoilable ore $4) Gas 


ee ee 
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to give full bearing protection 
for greater motor HE TWO EXTRA BOLTS in the end 


housing of every Allis-Chalmers 
ball bearing motor are the proof of 
pe rfo rma n ce extra protection against bearing fail- 
ure. These are the bolts that hold 
the bearing cap tightly in place 
against the inner face of the bearing 
enclosure. This cap, with its close 
running clearances, keeps grease 
from the interior of the motor... . 
retains an ample supply within the 
bearing enclosure . . . protects the 
grease and the bearing against con- 
tamination from dirt and moisture. 
At the outer side of the bearing, 
double labyrinth seals keep grease 
in, also keep dirt out. What’s more, 
large grease reservoirs act as addi- 
tional dirt traps. 
Result? Allis-Chalmers motors 
pay off in longer, trouble-free bear- 
ing life, lower motor maintenance. 


Get all the facts .. . judge for yourself — 
Compare Allis-Chalmers motors with other motors 
Get the six-bolt construction that gives you com 
plete bearing protection. For proof, see your Allis 
Chalmers Office or Authorized Distributor, or write 
— Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS@ _ 
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MAINTENANCE 


When you specify a B-L furnace enclosure you 
con be sure of long life and lowest possible 
maintenance. Intelligent engineering and top- 
quality materials provide the stand-up stamina 
that mokes enclosures “tougher than blazes.” 
Each unit is individually designed for the job. 
Write today for complete information. 


BIGELOW-LIPTAK /biworation 


ANG BIGELOW LIFTAR EXPORT CORPORATION 
2560 WEST GRAND BUULEVARD, DETROIT 6. MICHIGAN 


In Canada: wiGt.OW-liPTAK OF CANADA, LTO, Jorente. Ontarie 


ATLANTA + BOSTON « BUFFALO + CHICAGO « CONCINWAT! + CLEVELAND + DENVER « HOUSTON ~ KANSAS CITY MO + LOS ANCELES + MINNEAPOLIS «NEW ORK 
PITTSBURGH + PORTLAND, ORE + ST LOUIE + ST PAUL + SALT LAKE CITY + SAN FRANCISCO + SAULT STE MARIE, MICH. + SEATTLE « TULSA ~ VANCOUVER BC 
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SOLVING 
WATER PROBLEMS 


im Cooling Towers 


ree a oo er 


P, RS 
= 


. 





~ 
ALLIS-CHALMERS 


WATER 
CONDITIONING 


Equipment — Chemicals — Service 








¢ 


Use of cooling towers to save on water Complete Water Conditioning Service 
brings unusual problems. Some of these prob- —_A|lis-Chalmers offers complete water condi- 
lems are corrosion, scaling, algae and slime, _ tioning service. You can get analyses and re- 
and deterioration of wood in the tower. Allis- ports on your problems. You can get chemicals 
Chalmers recently published an informational _ needed in water treatment. And you can get 
bulletin, Number 47A, which explains the the equipment needed for any system. 
causes of these problems and what can be done 

about them. 


Pan. of Procicel Unruy Get information — For your copy of Bul- 
This bulletin is one of a series published by letin 47A on water treatment for cooling 
Allis-Chalmers to help you understand the towers, write Allis-Chalmers, Milwaukee 1, 
causes and solutions of many water problems. Wisconsin. Or better, call your nearby A-C 
It is the result of Allis-Chalmers experience district office to have an Allis-Chalmers wa- 
solving water problems for every industry, in ter cnnditioning engineer consult with you 
addition to solving problems involved in the on your problems. 
company’s own broad line of steam turbine sad 
power plant equipment. 


ALLIS-CHALME RS 


Januar, PeTroLteuM REFINER For more data on advertised products, use Readers’ Service Cards, last page 


A-4316 





-_ 


Each of these seven-stage Class CHTB |-R pumps is on lean oil service 
discharging to absorbers ot three pressure ‘evels: 400, 700 and 1450 
PSIG. Note the neat arrangement of three sets of discharge lines 


This 2-stage, motor-driven Class 


ES compresscr handles still vapors. 


Ingersoll-Rand SFLA pumps, with 


integral mechanical shaft seal, on 


reflux service. 


Three I-R Type SVG 6-cylinder 
gos engine compressors handle 


flash gas, to demethanize: 


These four PSVG8 380 kw gas 
engine generators supply all 


plant electric power 


=a 
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New PLEDGER GASOLINE PLANT 
operated by 
SOUTHERN PRODUCTION COMPANY, INC. 


ON STREAM... 


with I-R pumps, gas-engines and compressors 
used on all processing services 


This outstanding natural gasoline 
plant, engineered and constructed by 
Stearns-Roger Manufacturing Co. pro- 
cesses 190 million cubic feet of natural 
gas per day. 

Ingersoll-Rand equipment is used 
throughout the processing operations 
at Pledger. Centrifugal pumps, rang- 
ing in size from 3 hp Motorpumps to 
2000 hp double-case lean oil feed units, 
handle the plant’s liquid products in 
all stages of preparation. I-R com- 
pressors, in steam, electric and gas- 
engine-driven types, fill the plant's 
compressor requirements—and I-R 
gas engines generate 1520 kw of auxili- 
ary power. 

The new Pledger Gasoline Plant is 
another excellent example of how 
Ingersoll-Rand can meet the needs of 
the processing industry with equip- 
ment that is known the world over for 
dependability and fine workmanship 
Our branch offices will be glad to help 
solve your pumping, compressing or 


In ersol! F Rand power-generation problems. Their long 
. 4 experience is at your service. 


11 BROADWAY, NEW YORK 4, N.Y. 


PUMPS + COMPRESSORS + GAS B DIESELENGINES + TURBO-BLOWERS + VACUUM EQUIPMENT + AIR & ELECTRIC TOOLS 
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This little vaive, the only 
moving part. actually floats 
on the condensate load, 
discharges each bit of 
condensate as it forms — 
gets equipment hot ina 
hurry and keeps i hot 
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Don't take chances with equipment freeze- 
ups and costly production delays. Put 
Yarway Impulse Steam Traps on all lines 
subject to freezing temperatures. 


There’s no danger of your lines freezing 
with Yarway traps. Condensate does not 
collect. The only moving part of the trap— 
a little valve—continually tests for con- 
densate, discharges each bit as it forms. 


Besides this non-freezing feature, plant 
men like these other Yarway Impulse 
advantages: 


@ Body and ali working parts are stainiess steel 


@Gets equipment hot in a hurry and keeps it hot 
@ Small size Hight weight 

@ Easy to instal/ easy to service 

@Good for all pressures 

@lLow initia ost 


Over 250 Industrial Distributors stock and 
sell Yarway Impulse Steam Traps and Fine 
Screen Strainers. For name of one near you 
and free trap booklet, write... 


YARNALL-WARING COMPANY 
128 Mermaid Ave. 
Philadelphia 18, Pa. 


impulse steam traps 
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RICHFIELD’S 
NEW WATSON 
REFINERY 


Here, at the largest and most modern refinery 
; - « on the West Coast, you'll find a complete line of 
TYPE 8-B ; “John Crane” Seals. Specifically designed for re- 
finery service, these seals were selected for their ability 
to handle difficult liquids 
For instance, you'll find Type 8-B Seals handling propane at 100°F., 700 psi., spg. 0.475... Type 1-B 
Seals on 4-stage pumps handling liquids at 190°F., 500 psi... Type 2 Seals in ethane-butane service at 
90°F ., 235 psi . others handling gasoline at 110°F., 445 to 460 psi. 


These seals, in combination with the “John Crane” Type 9 Seal (incorporating sealing member of 
DuPont Teflon), are used in refineries everywhere 

The “John Crane” Type 9 Seal is especially adapted to handling light hydrocarbons and similar 
services where rubber sealing members cannot be used because of high temperatures and 
corrosive action. 


Refinery engineers should have our new and latest literature on “John Crane” Seals 


Crane Packing Company, 1820 Cuyler Avenue, Chicago 13, Illinois 
in Canada: Crane Packing Company, Litd., 617 Parkdale Ave., N., Hamilton, Ont 


CRANE PACKING COMPANY 
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INDUSTRIAL PROGRESS 








In every processing vessel that burns fuel, air 
preheat shows the way to save as much as 
one barrel out of every five. When refineries 
alone burn over 200,000,000 barrels every 
year, this means the Ljungstrom Air Preheater 
can recover tens of millions of production 
dollars that are now going up the stack. 

The Ljungstrom removes precious BTU's 
from exit gases and transfers them to combus- 
tion air. Its effectiveness can be gauged from 
the fact that every 35-40 F of preheat means 
roughly a 1% saving in fuel—and Ljungstroms 


Liunostrom Air Preheater 


now in use preheat air to over 600°F. 

In addition to saving as much as 20% of 
your fuel, more effective fuel utilization means 
that your equipment can deliver greater 
throughput... can burn lower grade fuels with 
less slagging .. . lets you eliminate convection 
surfaces without reducing production. 

In these days of high fuel costs, every 
process industry should consider the Ljung- 
strom for new installations or modernization 
of existing equipment. Call or write The Air 
Preheater Corporation for full details. 





The Ljungstrom operates on 
the continuous regenerative 
counterfiow principle. The 
heat transfer surfaces in the 


rotor act os heet accumy- 
lators. As the rotor revolves, 
the heat is transferred from 
the waste gases to the in- 
coming cold air 


THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 
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Only ONE Manufacturer — 


type of tubin 
of sizes. 


WOLVERINE TRUFIN® 


TYPE S/T 
U-BEND 
fea 


PALLETS 


Frequently it is desirable to 
pack more heat transfer areo into the avail- 
able space. This is a job for Trufin Type S T 
_Wolverine’s extended surface integral- 


finned condenser tube. The fins resist the 
damaging shock of vibration and sudden Ewher finned or prime surface tub 
“ ce tubing can ae 


temperature changes. You can directly be furnished in U-bend 

replace prime surface condenser tubing with your prints. That sim : prearranged to 

Trufin Type S T—roll or braze it into tees tar an entien a means that the 

headers by conventional means it's available on @ disposable , oe — are shipped 

in a variety of metals with four different U-bend is fed dieoctt — pallet. Each 

kinds of end finishing. denatt dts Gietiaas poss mye ona to con 
space, inventories Gs OF time, sforage 


® WOLVERINE TUBE ® 








snscsess) 











PRIME SURFACE 
CONDENSER TUBING 


When two entirely different corrosive condi 
tons are encountered, Wolverine can supply 
a Duplex tube —one which consists of tubes 
of two entirely different alloys. For example, 
the condenser tube illustrated consists of 
an electric-welded steel tube with a liner 
of inhibited Admiralty. Any two metals can 
be used—the determining factor simply 
being the type of cr rosion expected 


% WOLVERINE TUBE 


WOLVERINE TRUFIN 
TYPE L/C 


lin 
Th are many applications —a'r coo ° 
a am oO 
# jacket water, oil, condensing - = 
h d arbon vapors _where Tru “ ype 
le ense 
ic is the answer This type of — 
high-finned exterior tube . 
e 
| num and a liner available in a 4° ny 
rie ~ 
of etal to meet your specifications em 
he } rate of he 
esa maximum 
Type L C provie poche 
rsa over a long period of op 


tube has @ 


ig WOLVERINE TUBE 


FLEXIBILITY © 


te survey 


i0b to be done. That's why 


Ww : 
Olverine has set up its Field Engin 


_ eer- 
in ] 
9 Yervice. You get complete he| 


p— 
5Ug gestions 


on alloys, 


heat transfer, 
Corrosion Problems 


That's the type of 
service that puts YOu ahead of the gam 
e 

the type that makes 


Wolverine your 
Surest 


source of supply, 
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Meet the valves that open, close, 
... 1000 times a day! 


The Sprague Meter Company, Bridge- 
port, Connecticut, uses Rockwood Ball 
Valves in air lines testing gas meters. 

One thousand times a day, the valves 
are opened and closed. Yet they have 
completed two years’ steady service with- 
out leakage, without maintenance! 

This leakproof trouble-free perform- 
ance is typical of the way in which Rock 
wood Ball Valves handle everything from 
L. P. G. to pickling acids, alcohol to 
asphalt. Used throughout the petroleum 


field, their efficiency stems from these 


four exclusive features 


Full Round Fiow — no change in shape or 
volume of fluid stream 
no minimum loss 


no turbulence 


Quick Opening and Closing only a quar- 
ter turn needed 


Longer Wear -Resistance chrome-plated 
bronze ball withstands abrasion, pit- 


ting and scratching 


ROCKWOOD BALL VALVES 





FULL, R 
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FLOW 


leekproof Seal pressure of fluid auto 
matically positions ball against seat to 
form tight seal 
If you are not now using Rockwood 
Ball Valves, send coupon today for com 
plete information. Valyes come in all pipe 
sizes. Tested and listed by Underwriters’ 
Laboratories, Ine 


ROCKWOOD SPRINKLER COMPANY 
561 Herlow Street 
Wercester 5, Mass. 


Send me illustrated folder V-4 on 
Rockwood Full-Flow Ball Valves. 
Name 

Title 

Company 

City 


Zone State —— 
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Thin hat tha manne opoatou of a 
FLOATING ROOF TANKS! ‘ | 


Elimination of potential vapor-loss and preser 
vation of product quality, the most important 
reasons for a floating roof tank, are now reality 
.. the HAMMOND TUBESEAL,* for floating roof 
tanks of welded or riveted construction, pro- 
vides the most efficient and positive seal known 
. sealed *t a point to prevent vapor space be- 
tween roof, rim and shell, thus there is no room 
for vapors to form or for the product to come in 
contact with outside influences and be contam- 
inated .. . the TUBESEAL* has no moving parts, 
requires no maintenance, adjusts for tank out- 
of-roundness, is climate proof and non-corrod- 
ible, can operate to bottom of tank or above the 
top ... ITS ENTIRE CIRCUMFERENCE IS TIGHTLY 
SEALED UNDER PRESSURE AT Ail TIMES... 
NO VAPOR SPACE BELOW THE SEAL. 





THERE’S NO ROOM FOR VAPORS 
TO FORM WITH THE 


HAMMOND TUBESEAL 


THE HAMMOND TUBESEAL* HAS BEEN THOR 
OUGHLY TESTED IN COMMERCIAL USE IT 
IS GUARANTEED TO YOUR SATISFACTION 


“Copyright ask for Bulletin TS 


CHEAPER OVER THE YEARS 
wy HANNMOND 


7 
S40 Mone in THe FIRST PM 1RON WORKS 7 
WARREN and BRISTOL, PA. «+ PROVO, UTAH s 
CASPER, WYO. + BIRMINGHAM, ALA. pi 


Sales Offices; NEW YORK 20 + AKRON + BOSTON 10 + BUFFALO 2 + CHICAGO 3 + CINCINNATI 2 + CLEVELAND 15 
EL PASO + EUSTIS, FLA. « HOUSTON 2 + LOS ANGELES 14 + PITTSBURGH 19 + RICHMOND 20 + SAN FRANCISCO 
WASHINGTON 6. OC. + HAVANA + MEXICO CITY + “TIPSA” BUENOS AIRES Licensee in Cal. LACY MFG. CO.. LOS ANGELES 
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POWELL VALVES... THE 


LINE 


QUAL iTY 


COMPLETE 


mis 


T 
' 


PLUG 


- POWELL VALVES... 


LINE 


& 


T 


COMPLETE QUAIL 


FIG. 1559—150-Pound 
Steel Flanged End 
Valve. Sizes 1” to 4”. 


me Be | - 


COMPLETE QUALITY 


POWELL 
LUBRICATED 


VALWIES 


LINE... POWELL VALVES 


FIG. 3059G—300-Pound 
Steel Flanged End Valve. 
Sizes 6” to 12”. 
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POWELL VALVES...THE COMPLETE QUALITY LINE... POWELL VALVES \ 


Powell Valves—the complete quality line—offer many outstanding 
features in these new Lubricated Plug Valves, such as quick and sure 
operation and a positive seal when the valve is closed. 

Valves are available with screwed or flanged ends; single, screwed 
and bolted gland types, and in Semi-Steel, Carbon Steel, Bronze, 
Ni-Resist, Monel Metal, and Stainless Steel. Semi-Steel valves ave 
rated 175 and 200 pounds W.O.G.; Steel valves, 150 and 300 pounds 
, 1955 REFINER 


Jane PETROLEUM 


W.P. Sizes from 1” to 12". Valves in sizes 6" and larger can be 
furnished with gears for gear operation. Distributors located in 
principal cities. For descriptive literature—or help on valve prob- 
lems—write direct to 


~eeemen..10o year 


For more dota on advertised products, use Readers’ Service Cords, last page 9 














VU 


Air-powered controlled 
volume pump meters fuel oil 
additive in precise proportion 


to main line flow rate 


w 


Standard motor-driven controlled 


volume pump on corrosion inhibitor 


feed and defoamer control. 


For mere date on advertised products, use Readers’ Service Cards, .cst page 





flow-control approach 


product guiality 


Controlled volume pumps 


are tiow contro! instruments 


NEW approach to low-capacity flow con 
trol is making big news in the petroleum 
processing industry. Additives, inhibitors, oc 
tane appreciators, demulsifiers, reagents, and 
other chemicals are being metered with new 


xccuracy by Milton Roy controlled volume 


pumps. Advantages are many.— More precise 
flow control. Better quality control. Positive 
corrosion co.:trol. Reduced chemical costs. 


Here’s why: Controlled volume pumps are ac 
tually flow control instruments . . . particularly 


valuable for low capacity flows. Reciprocating, 


positive displacement type pumps, they pre- 
cisely meter process chemicals to an accuracy 


...cuts chemical costs 


of within 1%! Exclusive Milton Roy ball-type 
step-valve design assures flow accuracy with 
volatiles, acids . . . even heavy oils and sludges. 
Pumps are available in capacities up to 1350 
gallons per hour... pressures up to 50,000 
pounds per square inch... with manual or 
automatic speed and stroke adjustment. 


Lube oil processing, left, is only one area in 
which Milton Roy controlled volume pumps 
are making flow control news in the petroleum 
processing industry. Think of all the places 
they can be applied in your own process! 
Milton Roy offers you long experience in 
handling low capacity flow control problems 

. in engineering complete chemical feed and 
automatic control systems. Write for technical 
information. Or, send your problem to Milton 
Roy Company, Manufacturing Engineers, 1300 
East Mermaid Lane, Philadelphia 18, Pa. 


Engineering representatives in the United States, Canada, 


Mexico, Europe, Asia, South America, and Africa. 


2.82 00 Soe 2 ee 
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iT Witt PAY YOU TO INVESTIGATE 
THE HIGHER LIQUID HANDLING 
CAPACITIES OF KOCH “BENTURI-TYPE” 
KASKADE TRAYS...THE DIRECTED SLOT 
ENERGY ACTUALLY ASSISTS THE LIQUID 
ACROSS THE TRAY 


KOCH ENGINEERING COMPANY. INC. 


21 WEST DODOUGIL 5 ' HITA 2 a 


Tulse, Oklahoma, Repr. Houston, Texas, Repr. Eastern, Repr. 
WwW. C. Myers Co. Alpha Engineering Company Crawford Engineering Compeny 
Wright Building ?. ©. Bex 12371 295 Medison 
New York, New York 








WILFLEY 
ACID PUMPS 


Cost-Saving Efficiency 


A large west coast refinery uses this Wilfley Acid Pump 
as part of a portable chemical cleaning unit. Here, as in 
other modern plants throughout the world, Wilfley 
a Pumps consistently increase production and reduce 
Long service life oar 

operating costs. On even the most difficult pumping 
jobs these dependable, highly efficient pumps deliver 


continuous, trouble-free performance on ’round-the 


with a minimum 


of attention. 


clock schedules wherever they are installed. Available 
Economical pump with pumping parts of the machinable alloys, as well 
for every require- as plastic, to meet all requirements. Individual engineer 
ment. ing on every application. Write, wire or phone for 
complete details. 


A. R. WILFLEY 
& SONS, INC. 


Denver, Colorado, U.S.A. 


New York Office: 
1775 Broadway, 
New York City 
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Goetze V-Tite G asket being installed on flange of new Space Saver Blowout Preventer, 
designed and manufactured by Cameron Iron Works, Inc., Houston, Texas. 


Goetze Gaskets safeguard critical points 
under severe pressures 


Christmas Tree made by Cameron 
Iron Works, Inc., is equipped with 
Goete V-Tite gaskets to provide safe, 
tight sealing for every joint 


The new “Space Saver” Blowout Pre- 
venter made by Cameron Iron Wo-ks, 
Inc., of Houston, Texas, weighs only half 
as much as earlier equipment and takes 
only one-half the space. This improved 
design permits rig platforms to be 
smaller, makes possible savings on 
handling and materials. 

Forthis new equipment Cameron chose 
Goetze V-Tite Gaskets to do the critical 
job of sealing Ring-Joint flanges. These 
precision-made gaskets withstand the 
high pressures encountered in oil and 
gas production. Goetz V-Tite Gaskets 
are fabricated to extremely close toler- 
ances to secure perfect matching of rings 
with flange joints. They are carefully 
heat-treated to keep hardness below the 


maximum allowable. This assures prop- 
er flow of the gasket without damage to 
flange surfaces and reduces the necessity 
for undue bolt stresses 

Both standard cross-sectional shapes, 
the oval (Style 950) and octagonal (Style 
951), seal tightly at low bolt stresses 
Made to ASA-API standards, they are 
supplied in metals and alloys offering 
maximum resistance to service and tem 
perature conditions. In addition to the 
ASA-API sizes, special sizes ranging 
from one inch to seven feet pitch diameter 
are available. Catalog PK-35A _ gives 
details, sizes and engineering data. Write 
for it to Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay St., 
Toronto 1, Ontario. 





JM 
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T’S YOUR MOVE! 
WE HAVE MOVED INTO NEW, 
MODERN QUARTERS. 
BUT, IT’S REALLY YOUR MOVE. 
IT WAS MADE FOR YOU, 
SO WE COULD 
SERVE YOU BETTER. 





| LNOUSTRV S 
PARTNER FOR 
PROGRESS 









SERVING THE 
GAS, POWER 
% PETROLL UM AND 
| di s, CHEMICAL INDUSTRIES. | 


sr. Pritchard «co. 


{ - : 

’ NOUSTON eo ee ae OOO eee ee 4 
WW YORE ~<. 4625 Roanoke Parkway, Kansas City 12, Mo. 2 Bib 
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HAMMEL-DAHL COMPANY 


HD 175 POST ROAD, (WARWICK) PROVIDENCE 5S, R. 1., U. S. “Gp 
\ SALES OFFICES IN ALL PRINCIPAL CITIES 


MANUFACTURING PLANTS IN WARWICK, R. 1, U. 5S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH. ONT. 


be} 





EXPANSION JOINTS: 
ARE MORE EFFICIENT | 1 


‘® 


ADSCO Expansion Joints are more efficient than THAN 2 bors 


pipe bends for three important reasons: 

1. LSS HEAT LOSS. A 12-inch line 1000 e NSION | 
feet long, carrying steam at 200 Ibs. and 550F, E x a Wj 
will lose 16% more heat if bends are used in- a 
stead of ADSCO Expansion Joints. ) s 

2. LESS PRESSURE DROP. The same line BEND . aes eee 
will have a 28% greater pressure drop with 
bends than with ADSCO Expansion Joints. 

@. (288 SPace. One pipe bend requires 100 and they c ' cost less 
to 300 sq. ft. of valuable space. An ADSCO Ex- 


pansion Joint requires little or no extra space. 





And, in addition, ADSCO Expansion Joints cost 
less. Used to absorb 4 inches of expansion per 150 
feet of 12-inch pipe, an expansion bend, or loop, 
will cost 50% to 100% more than an ADSCO 
Expansion Joint. Similar savings can be obtained 
for other sizes of pipe and for different conditions. 





Corruflex Packless Expansion Joint, Piston-Ring Expansion Joint, Internally Guided Expansion Joint. 
Requires no maintenance. Can be unpacked Traverses of 4°, 8°, and 12" per slip. 
at full operating pressure, 











If you are planning construction of a pipe line, by all 
means investigate ADSCO Joints, If you already use bends, 
ADSCO can replace them with joints which will perform 
better and will still save money. 


© Write for Bulletins 54-10 PR and 35-51 PR 


AMERICAN [)ISTRICT STEAM COMPANY. [NC. 


GEmt#AL OFFices 


NortH TONAWANDA, New YORK 





PianwrTs 
NORTH TONAWANDA, N.Y. — RICHMOND, CALIF 
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CATALYST LEVEL 


Problem: Sensitive Level Measurement of fluid 
catalyst in Reactor or Regenerator requiring a 
range of approximately 600 inches of water, and 
with a unit having parts common to other process 
measuring elements. 

Solution: Use of a 34345RKRD force-balance differen 
tial pressure transmitter with an available range 
adjustment of 80 to 800 inches of water 

Result: Accurate, Sensitive and Dependable level 
measurement with complete snterchangeability 
of pneumatic transmitter parts 








. 
Slurry 


Return 


DP Transmitter 


Problem: To obtain uninterrupted flow measure- 
ment and control in slurry lines where catalyst 
solids in suspension can settle out, plugging lead 
lines and meter, and causing measurement errors. 
Solution: Dual body taps provide for purge con- 
nections which keep 333RD body, as well as 
lead lines, completely flushed. 

Result: Consistent, dependable high measurement 
accuracy. Flushing of transmitter body as well as 
lead lines cuts maintenance to a minimum, es- 
pecially after shutdown 








a 


One of the TRANSAIRE Flow Transmitters on a reforming unit at Shell Oil Company's Wood River, Illinois, refinery 
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SHORT RUNS — REVERSZ FLOW — VARYING VISCOSITY 


Filter 


\ 


DP Transmitter — 

Problem: Dependable flow measurement installa- 
tion where piping runs are too short for accurate 
orifice plate installation, the flow is reversed 
and /or flowing liquid has a varying viscosity. 
Solution: The use of the 333RD Transmitter with 
Elbow Taps as primary elements. Since there is 
a tendency toward cavitation at the inside tap, 
the low volumetric displacement of the 333RD 
makes this type of installation practical. 

Result: Accurate measurement and control under 
any one or more of these three difficult conditions. 








WHEREVER A GOOD “WORK HORSE” IS REQUIRED 


OW Vepors 


On 
Receiver 


e 
\ 
| 


OP Transmitter 
Refius 
Problem: To improve flexibility, as well as reduce 
installation and maintenance costs of conven- 
tional flow instruments. 

Solution: Standardizing on the 433RD Transmit- 
ter. 10-to-1 quick and easy range change; mini- 
mum volumetric displacement; may be installed 
for continuous draining and venting; light weight. 
Result: Reduced maintenance cost due to time 
saved installing, changing of range, and eliminat- 
ing periodic draining or venting. 








~ DIFFICULT PROBLEMS‘ 


The Taylor TRANSAIRE’ Differential Pressure Transmitter (333RD) 
combines rugged simplicity with remarkable adaptability! 


— of the applications illustrated above present 
difhcult flow and level measurement problems: 
the fourth is an every-day installation. In each cass the 
333RD Transmitter handles the job accurately, de- 
pendably and economically. 

This very versatile instrument is inexpensive and easy 
to install, and to maintain; changes in product or sea- 
sonal demand cause no problems, due to quick, sim- 
ple range-change features; it follows flow changes 
quickly because of low volumetric displacement—has 
no seal pots. 

Some of the features that make it so popular for re 
finery applications, are: 

1. Good overrange protection, due to precisely designed 
and manufactured back-up plates and use of strong, 
flexible Teflon-coated glass fabric diaphragm. 

2. Negligible temperature effect resulting from proven 


design principles and use of low-spring-rate materials. 


Perroteum REFINER 


January, 1955 


3. Ease of range suppression by means of an easily ac 
cessible, easily adjustable spring. 


If you need dependably accurate measurement of flow, 
liquid level or specific gravity, it will pay you to look 
into the 434RD. Call your Taylor Field Engineer, or 
write for Bulletin 98097. Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada 





os Instruments 


—_———— man ——_—— 


ACCURACY FIRST 


IN HOME AND INDUSTRY 


. 
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Pressure Adjustment 
Screw To Control 
Any Pressure Range 
From 5 Ibs. to 125 Ibs. 


Pressure 


Gauge 


Hi-Tensile Cast Iron sg 
Valve Body, Spring troller 
Housing And 


Diaphragm Casings Pressure 


Transmission 


Tube 


Sizes —2” Screwed Globe 
3” and 4” Flanged Globe 


Control Range — 
5 ths. to 125 Ibs. 


Temperature Range — 
Up to 165° F, 


@ Pilot Cometinn Mechan- 
ism Machined From Stain- 
less Stee! and Aluminum. 

@Bunc-N Valve Diaphragm 
With No Center Punching. 

@Nylon Reinforced Buna-N 
Soft Sect Insert. 

®@ Spring Loaded Teflon Pack- 
ing. 

©@ Stainless Stee! Valve Stem. 

@ Valve Seat Machined into 
Valve Body. 


Lilrodicing. : 


The New BS&B Typ 


BACK PRESSURE REGULATOR 


Conliollr / 


.-.with /7 


Here is the ideal Back Pre®sure Regu- 
lator and valve for services where close 
regulation and complete closure are re- 
quired in a single instrument. Its in- 
tegral controller provides even closer 
sensitivity to pressure fluctuations 
than can be obtained with a weight 
loaded regulator—yet it has a much 
wider range of adjustment than is pos- 
sible with a regulator that depends on 
direct spring loading. 

Designed for optimum control on low 
pressure oi] separators, water knock- 
outs, gunbarrels, gas gathering lines 
and other equipment requiring close 
pressure ssaibal on well as tight shut- 


off, the BS&B Type 73-22 also works 
as well, within its pressure limitations, 
in all gas or air services that require 
back pressure regulation. 

A feature of this regulator is its abil- 
ity to operate with the dissipation of a 
minimum quantity of the gas or air 
used in the controller. 

Type 73-22 meets 100% the high stand- 
ards of quality and performance for 
which all BS&B Controls have become 
so famous throughout the industry. If 
you'd like more details, write to us di- 
rect ... or ask your BS&B Controls 
Representative. 


Controls Division, Dept. 4-F! 


84 Sales Centers 


40 Stocking Points 


Brack, Sivas 6s Grvson, 


7500 East 12th Street © Kansas City 26, Missouri 
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Guess what? 


il 


) a 





Yes, a Straw Man...Often useful in real estate transactions, he 
represents the extreme opposite from the help you need for 
perfect piping when high temperature, high pressure or corro- 
sion is involved. Remember to enlist Mitchell “know-how” in 


prefabricating and erecting ... and then forge? your piping. 


W. K. MITCHELL & CO., INC. 


2946 Ellsworth Street, PHILADELPHIA 46, PA. 


MITCHELL PIPING 


PIPING FABRICATORS AND CONTRACTORS 


ce Cards, lest poge 


WESTPORT JOINT 


(PATENTED) 
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for Safety and Long-Time Service 


Be 6 @ 


For 2000, 3000 and 6000 pounds service — Sizes '/," to 6” 


SCREW END TYPE 


82 8 @ 


For schedules 40, 80 and 160 pipe — Sizes '/," to 4” 


SOCKET WELD TYPE. 


Shocks and stresses imposed by high pressures and high temperatures are taken 


in their stride because Vogt fittings are uniform in structure, fine grained, and 
free from porosity . . . the superior product of laboratory controlled materials and 
giant forging hammers and upsetters, These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 


in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 
Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK © PHILADELPHIA e CLEVELAND © CHICAGO e DALLAS 


DROP FORGED 
STEEL FITTINGS 





Largest Centrifugal Compressor 
for fluid "CAT CRACKER" Service 


has now been operating about a year in the Sinclair 
Refining Company's new refinery unit at Houston, 
Texas. The compressor handles 135,500 inlet cfm of 
air at 22.0 psig discharge pressure; the turbine develops 
12,440 horsepower at 2400 rpm. Complete unit 
emphasizes ruggedness and accessibility, assuring reli 
able “non-stop” performance over long periods of time 


Large or small, Elliott can furnish your centrifugal 
compressor requirements and assure you of equally 
satisfactory performance, Elliott centrifugal air and 
gas compressors are serving the petroleum industry 
throughout the world, Consult your loca! Elliott office 
for details or write Elliott Company, Centrifugal 
Compressor Department, Jeannette, Pa 


ELLIOTT Company Fe 
a” & ee > @@ io ) * | 


TURBINE GENERATORS TURBINES morToRrs GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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ceccracess  LYUMSAM Wanitolding Saves 3 Ways! 
tia . ORIGINAL INSTALLATION 
1 NO CONTAMINATION LOSSES 


¥ Low COST OPERATION 


Original cos: of CHIKSAN flexible line manifolding installations 
often run as much as 50% less than fixed line manifolding operations 
which incorporate costly multiple valve and line systems. 
A CHIKSAN manifolding operation is simplified in its entirety — 
providing complete flexibility, mobility and ease of operation in 
limited spaces 
CHIKSAN manifolding installations reduce line hook-up time — keep 
pit floor clear of lines thereby providing greater working areas 
CHIESAN Swivel Joints in the pump menifeld above C 2a d f d f f 
encble epereter te pull bese siech from outside HIKSAN manifolding operations facilitate the transfer of all types 
werage inte the plant end direct Row te proper vessel of fluids safely and rapidly under extreme climatic conditions with 
or prepertioner 

no possibility of cross contamination 


CHIKSAN manifolding installations are specifically engineered for 
The Fiow of Enterprise Aalieg am Nong life —easy and economical maintenance, and render years of 


trouble-free operation 
Our Engineering Research and Development Department 
will welcome inquiries on your manifolding problems. 


Sal fearing Swrve/ Jaints Write for Catalog 53-C. 


Dept. PR-1 
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© Stymied by a 
High-Temperature Barrier? 


© Looking for a 
High-Purity Material? 


e@ Searching for a 


material with 


Unusual Electrical 
Characteristics P 


You may find the answer in 
this new booklet on 


NORTON Refractory Grain 
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Refractory 


Grain 


Electrochemically Refined 


This latest Norton publi- 
cation is 84%” x 11”, 
Twenty-four pages, with 
many charts, tables and 








photographs in color, A 
wealth of practical in- 
formation on the nature, 
performance and applica- 
tion of refractory grains. 














F you’re concerned with industrial proc- 
essing involving temperatures ranging 
upwards to 4000°C and materials to contain 
your inferno — if you’re looking for a high- 
purity material such as high-purity fused 
alumina for coating electronic heater fila- 
ments — if you're searching for a material 
with unusual electrical characteristics such 
as E 179 crystroton® Silicon Carbide for 
lightning arrestors one of the many 
types of Norton Refractory Grain available 
may solve your problem. 

This new booklet describes in detail 
Norton Refractory Grain — produced and 
purified in electric arc and high temperature 
resistance furnaces — which is helping in- 
dustry to improve cxisting products and 

— 
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Petroleum REFINER 


processes and to create new ones. 

It’s a valuable reference book with up-to- 
the-minute information on the chemical and 
physical characteristics of such materials as 
crysTouon* Silicon Carbide, atunpum*® 
Aluminum Oxide, macnoarre* Magnesium 
Oxide, Fused Zirconia and Boron Carbide. 
In it you'll find data on how these materials 
are produced; their behavior under varying 
conditions; available grain size and applica- 
tions, 

These electrochemically refined materials 
may be just what you've been looking for to 
solve your problem. Write today for your 
free copy of “Norton Refractory Grain.” 
Norton Company, Refractories Division, 
460 New Bond Street, Worcester 6, Mass. 


REFRACTORIES 


Engineered... ty... Prescribed 


Qllaking better products... 
to make your products better 


*Trade-Morks Reg. U.S. Pet. Of. and Foreign Countries 
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SINCLAIR REFINING COMPANY'S plant in Houston, Texas, gets continuous, 
dependable driving power for their compressors from high-speed Worthington 
steam turbines. Other Worthington turbines at Sinclair drive centrifugal pumps. 


Worthington high-speed turbines drive 
compressors around the clock at Sinclair 


Twenty-four hours a day, every day of the year driving of compressors and blowers, Worthington 
That's the kind of service the Sinclair Refining Com- turbines are the right choice. 
from their high-speed Remember, the engineering of the drive is just as 
important as the engineering of the compressor or 
blower. Worthington's long experience in compressor- 
drive engineering is your assurance of getting the right 


pany expects and gets - 
Worthington turbines 
These Worthingtons have been on stream since 1953, 


driving centrifugal compressors which compress 
cracked gas coming from the reactor in a cat cracker type and size drive. Write today for Bulletin 1966 to 


Like Sinciair, other leading refineries and process your nearest Worthington district office, or address 
plants have found that for continuous, high-speed Worthington Corporation, Harrison, New Jersey. 


7.4.12 
SEE the Werthington Cor 
poration Exhibit in New York 


City A lively informative 
display of product develop 
—— 
ments for industry, busines ———— 
an LPL HE WA 


and the home. Park Avenwe SFB } a A 


and 4\e Street 














STEAM TURBINES 
Single- and Multi-Stage Turbines * Turbine-Generators * Deaerators * Boiler Feed Pumps * Surface Condensers 


A @REAT TEAM tHe STEAM 
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product quality 
process simplicity... 


these are reasons 
why the Inventa 


process for 


UREA 


is gaining increased 


Synthesis and recycle sections of the Hoveg Urea Plant, Ems, Switzerland. 


recognition... 


M... and more, attention is being turned to Vulcan Engineering and the Inventa 
Urea Process. Now the vast potentialities of urea production—for fertilizers, cattle feeds, plastics, 
pharmaceuticals—can be fully realized. For here is a process which produces only top-quality product, 
suitable for all these applications—and with minimum plant investment 


@ The Inventa Urea Process has been thoroughly tested and proven in nearly 
six years’ tonnage production 


@ A basically simple process, it attains high per-pass conversion of ammonia to urea 
without the use of diluents 


@ Commercial operation of the Inventa Urea Process has demonstrated a remarkably 
low level of plant maintenance. This stems from a combination of special materials of 
construction and operating techniques 


@ This all adds up to low initial outlay and long-term operating economy 
plus the year-around saleability of an all-purpose product! 


Engineering and procurement by Vulcan for two major plants utilizing this process 
are currently in progress. When your company considers urea production let Vulcan Engineering 
furnish you with more details concerning this valuable process 


ka VULCAN Corren & Surriy Co., General Offices and Pient, CINCINNATI 2, OHIO 
NEW YORK BOSTON HOUSTON SAN FRANCISCO 
VICKERS VULCAN PROCESS ENGINEERING CO, LTO., MONTREAL, CANADA 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO.; 


VULCAN ENGINEERING DIVISION @ VULCAN MANUFACTURING DIVISION @ VULCAN CONSTRUCTION DIVISION @ VULCAN INDUSTRIAL SUPPLY DIVISION 


January, 1955 
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Bose fur supporting refinery tower, provided 
with Grinnell Spring Hongers for flexible 


support 


Grinnell Spring Hangers on large vessel 
of catalytic cracking unit in oll refinery. 





Induced draft duct and blower in power 
station. Operates at about 500°F. Sup- 
ported by Grinnell Spring Hangers. 


To support loads 
that won't stand still... 


GRINNELL PRE-ENGINEERED 
SPRI 


a. 
ee | 


* rod 


There are many industrial installa- 
tions where heavy loads must be 
firmly, but flexibly, supported to 
keep them under control. Thermal 
expansion and contraction, of 
course, can move ponderous ob- 
jects many inches, Shock and vibra- 
tion, too, can make rigid support of 
heavy loads hazardous, due to pos- 
sible serious trouble at terminals. 


Maximum variation in supporting force 
per 44" of deflection is 1044 % of rated 
capacity — in all sizes. 


Precompression*® assures operation of 
spring within its proper working range, 
as well as saving valuable erection time. 
Reduced over-all height saves space. 


Solid steel casing protects spring from 
damage and weather. Guides assure 


*Precompression is a potented feature 


GRINNELL 


AMERICA’S #1 
PIPE 


Grinnell Company, Inc, 
pipe ond tube fittings * 


Grinnell-Sounders diaphragm valves 


industriel supplies 


For more date on advertised products, use Readers’ Service Cords, last page 


Providence, Rhode Island . 


welding fittings * 


For installations such as these, 
more and more engineers are turn- 
ing to flexible supports by Grinnell. 
Grinnell Variable Spring Hangers 
are pre-engineered to minimize 
changes in supporting force over 
total range of movement. Here are 
the important features that let these 
units turn in a star performance 
in a supporting role: 


continuous alignment and concentric 
loading of spring. 


é 


18 sizes available from stock — load 
ranges from 53 Ibs. to 12,000 Ibs. 


if 
es 


Easy selection of proper sizes from 
simple capacity table. 


I 


Installation is simplified by integral 
load scale and travel indicators. 


: 


lhe 


i 


SUPPLIER OF 


HANGERS AND SUPPORTS 


engineered pipe hangers ond supports * Thermolier unit heaters * 


* pipe * prefebricoted piping * plumbing and heating specicities * 
Grinnell avtomatic sprinkler fire protection systems 
KEFINER—V ol No 
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Coost-te-Coast Network of Branch Warehouses and Distributors 


valves 
water works supplies 
° Amco air conditioning systems 


q valve that never blows its top 


All K & M diaphragm Control Valves have a drawn steel dia- 
phragm casing able to withstand extreme heat, impact, pressure and 
shock .. . and a cast steel open yoke that retains its strength when 
the heat is on. When something goes wrong, the difference between 
safety and danger might very well be this all steel construction. 

Further, consider the everyday advantages of the all steel K & M 
construction: One man can move the smaller size valves without hoists, 
for the K & M steel topworks weighs only half as much as other top- 
works of equal size. The open yoke, provided in cast steel by only 
K & M, assures accessibility and completely eliminates any possible 
accumulation of gas, vapor or condensate. 


More linear . . . more accurate . . . more responsive 
The K & M molded neoprene diaphragm provides a large effective 
area which is constant throughout the long stem travel. Thus, K & M 
Diaphragm Motors provide maximum linearity in stem movement 
and virtually the highest power factor available. Operating with 
high capacity, low turbulence K & M valve bodies, these motors mean 
more accurate, more responsive flow regulation, 


For Complete Automatic Control 
Valve Dota: Write for your copy 
of the new K & M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 
Also Available ... New Valve Size 
Celculcter with Low Flew Data. 


diaphragm control valves | KIELEY & MUELLER, INC. 


Valve Makers 64 Genung Sireet 
Since 1879 _ Middletown, New York 
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U.S. Amazon 
MOST AMAZING development in 
the history of oil discharge hose! 


“~ 





‘“ 


: 1 Weighs 2/3 less than conventional hose. 
| 2 End fittings weigh 50% less. 
| 3 Used by every major oil company. It has been tried 
and proven by up to 3 years’ service. 
‘ | 4 More than 800 lengths of U. S. Amazon H-1515 
There is no other hose on the now in service. 
market that can match 5 ts light weight eliminates accidents that occur with 
the handling of heavy hose. 
’ . * 
H-1515’s contribution i 6 Requires less manpower or mechanical handling de- 
to oil transportation. { vices to make connections for loading or unloading. 
HERE ARE THE FACTS: <’ 7 Instantly springs back to shape if crushed or folded. 
7 
\ 8 It handles 200 pounds working pressure. 
Q Dock workers are outspoken in praise of its lightness 
| and ease of handling. 
1 FO Itis indispensable for hard-to-reach bunkering 
| headers. Connections are made without the use of 
| a hoist. 
l | | No further proof or trial is required to establish its 
| superiority. 
12 Easily transported—can ve coiled or folded on truck 
4 or other vehicle for moving between locations. 


~ 


More than 800 lengths of U. S. Amazon® H-1515 Oil Discharge Hose have been put into active 
service from coast to coast in the short space of 3 years—the superiority of this great hose has 
been proven and accepted beyond question. U. S. Amazon H-1515 is made only by United 
States Rubber Company and sold through any one of the 27 “U.S.” District Sales Offices. 
Further information is obtainable by writing the address below. 


“U.S.” Research perfects it. 
“U.S.” Production builds it. 
U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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How Olin Mathieson 


Uses Childers 
Jacketing For 


Insulated Lines 


Jacketing problems at new plant 
ranged from covering tall towers to 
irregularly-shaped heat exchangers. 
Read how aluminum jacketing solved 
these problems. 

7 eel * 


- 


screenager ee ii at 










More than 244,000 square feet of Childe: 
( 006” Jacketing and 35,000 square feet of 
Low first-cost, long life, and easy installation and new looking even after years of servic heavy weight Childers Jacketing was used in 


were the big reasons Olin Mathieson Chemical this new Olin Mathieson plant to weather 


Corporation used Childers Aluminum Jacket- Childers Jacketing is easily removable, too proof insulated lines, towers and vessels. Close 
ng for outdoor insulated lines in their new Just remove the strapping and jacketing can up above shows how aluminum jacketing wa 


be taken off for inspection of the lines. Then applied with strapping and seals 





Brandenburg, Ky., petrochemical plant 
same jacketing can easily be put back on 


Mathieson used Childers standard weight _ the insulated line 
Jacketing on their insulated lines. Heavier 
weights of Childers Jacketing were used on ‘Immediate shipment from our large factory 


' stocks can eliminate costly delays in construc- 


, } 
ign 


towers and vessels where a stiffer ma- 


} 
. ; nlar mor . he le 
terial was needed to support the vertical tion or plant improvement schedules 


weight of the jacketing 
Try this tow-cost protection in your plant 


Engineers report that Childers Jacketing is Write today for engineering data and infor- 
inexpensive to apply. It comes in easy-to- mation. You can order a 400 sq. ft. roll to test 


handle rolls 4 ft. wide and 100 ft. long. Just on one of your insulated lines. No obligation 







pliers and a pocketknife are the only tools Address: Childers Manufacturing Company, 
needed to apply. And because the jacketing is Department PR-24, 3620 West 11th St., 


aluminum it needs no painting ...staysclean Houston, Texas. 


How to apply Childers Jacketing: 


CHILDERS 


ALOMINOM WhaATete Paeeer 


Jaahkatth ig 


Each roll of Childers Jacketing comes in 
dividually packed like this in a heavy corru 
gated carton. Rolls are 4 {t. wide. With moi 
ture barrier attached they are 100 [t. long 







_ 
3. 
> a . 







. 1. Best method of attaching jacketing is 2. A two-man crew can apply jacketing without moisture barrier they are 200 [t. long 
aluminum strapping and seals. Strapping can _ fastest. No special shop work or roll forming is They are well protected for field storage if 
be pulled plenty tight with pliers like thi necessary. Only tools needed are a pliers and kept dry. Individual boxes are light enough 


Other method is to use sheet metal screws 1 screw-driver or wooden wedge. for one man to handle. (Adv.) 


a 


GREATER CAPACITY 
LOWEST MAINTENANCE 


UNMATCHED OPERATION 
ON LIGHT LOADS 


For more dete on advertised products, use Reeders 
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STRONG : 


: efficiency 
= under all 
condensate 


high 


loads 
STEAM TRAPS 


Available from over 200 industrial 
distributors in the United States, 
Canada and foreign countries 
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Now ... mew SILLERS FLEX RING CLOSURES give easier, 
faster access to insides of pressure vessels and piping 
systems than was ever before possible. Incorporating an 
entirely new design and seal principle, the SILLERS FLEX RING 
CLOSURE gives you many advantages and economies 
such as low initial cost. . . less time in opening and closing 
... tighter seal at high pressures . . . less weight... and ease 
in handling. SILLERS FLEX RING CLOSURES are 
available in all standard sizes and quickly can be 
adapted for special applications. 


WRITE TODAY FOR SILLERS'S BULLETIN NO. 3,000 FOR 
COMPLETE DETAILS ON NEW SILLERS FLEX RING CLOSURES. 


(1) Ses Shits Ol eae & Division of Peerless Manufacturing Company 
service. (2). Spider released, gasket 

being removed. (3). After gosket is BOX 13165 ° DALLAS, TEXAS 
removed, plug is rotated to open 

pe taste nnn hy oa pa Representatives in Principal Cities 

tional type closures. 
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SOLID WHEEL 





RUGGEDNESS 


is your turbine dividend 


The rugged construction and fool-proof design of 
a Terry solid-wheel curbine can save you money by 
keeping maintenance costs to a minimum. Usually 
only taken down for routine inspection, any re- 
pairs that must be made are of relatively simple 
nature, and cost of replacement parts is small. 
The rotor of the turbine is a single forging of 
special composition steel, in which a series of semi- 
circular buckets is milled. There are n0 separate 
parts to loosen or work out. As the only function 
of the blades is to form a series of pockets, any wear 
which might occur would not materially affect 


For mere data on advertised products, use Readers Service Cords lest page 


horsepower or efficiency. 

It is impossible for the blades to foul. They have 
large clearances and are further protected by the 
projecting rims of the sides of the wheel. As the 
side clearances are also very large, end play can do 
no harm. 

The Terry solid-wheel turbine is an extremely 
reliable piece of equipment—why not write 
for complete details today? Ask for a copy of 
Bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN, 
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ELIMINATE costly 
IMPROVE overhead elgele 
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case seppy | COMPRESSOR MAINTENANCE 
No. 1006 | CUT WITH MONEL DEMISTERS | 


OBJECTIVE: SOLUTION: 


To stop excessive mainte- A 12" thick monel demister 
nance shutdowns of com- mounted on a monel light 
pressors on a catalytic weight grid was installed 
cracking unit. in a knock-out box in the 


PROBLEM: compressor suction line 
* 


Heavy gasoline carried RESULTS: 

into the compressors di- 

luted the lube oil and Since the installation of 
coated valve surfaces with this demister pad the com- 
a soft coke-like material. pressors have run more 
Valve life was thirty days than a year without extra 
or less. maintenance 
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KNOCKOUT RECEIVER Lt) me WET GAS INLET 





TO GAS 
COMPRESSORS 
YORKMESH MAIN 
DEMISTER COLUMN 
SUPPORT GRID RECEIVER 
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For the full story 











of how mone! de . ee ¢@ es os ee _ ” ee ees ee 
misters cul compressor 
maintenance write for 


case study #1006 


x 


Ou meee. Pe 4e] 1 Solera, [os 
6 CENTRAL AVE. » WEST ORANGE,N. J 
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Today, when Conductor Carmen Dragon lifts his baton, 
it’s “time for the Standard School Broadcast” in over 
14,000 classrooms through the West, Alaska and Hawaii. 
Counting children, teachers and home listeners, the pro- 
gram reaches a weekly audience of nearly 14 million. 
That string trio has grown to a symphonic orchestra 
with a dramatic cast, choral group and guest vocal and 
instrumental artists. Selections range the musical alpha- 
bet from symphony to jazz. Each year’s course follows 
a carefully planned outline published in a manual sup- 


He helps teachers 


in 54,000 
classrooms 


Radio was barely out of the earphone stage 26 years ago 
when a new program was beamed from a San Francisco 
studio. It featured a string trio and was based on the idea 
that good music, when clearly understood, could entertain 
and teach, too. Actually, only 72 Western schools had radio 
sets then, but with that performance the Standard School 
Broadcast was “‘on the air.” 





—» 


plied to teachers by Standard to serve as a guide in 
blending music-enjoyment with subjects like art, litera- 
ture, social studies. Now in its 27th year, the Standard 
School Broadcast is radio’s oldest education program, 
heard today over more than 100 stations. Its goal is to 
help Western children gain an absorbing new interest in 
the world’s good music, and —through music—a broader 
knowledge and understanding of the world around them. 


Listen to the Standard School Broadcast every Thursday. 
Check your newspaper radio log for the time and station. 


STANDARD OIL COMPANY OF CALIFORNIA 


735 years of planning ahead fo serve you teller 
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DYNAMIC UnseRAKE MOTORS 


In Master Type D Unibrakes, dynamic braking is 
obtained with a unique, patented brake winding 
superimposed on the stator winding of any Master 
single phase or polyphase AC induction motor. This 
provides dynamic braking for AC motors with no 


outside source of DC current required 


ADVANTAGES. Type D, Dynamic Unibrakes are very 
simple and compact, and as the brake has no mov 
nothing to 


ng ports, there is nothing to wear 


adjust braking torque remains uniform 


SIZES. Now available up to 30 horsepower larger 
ratings are being developed. Master Gearmotors 


and variable speed drives can also be supplied with 


Type D Unibrokes 


MAGNETIC uNisRaKE MoTORS 


Type M Unibrakes have electro magnetic brakes of 
the friction disc type built into a continuation of the 
motor end cover, on the end opposite the regular 
shaft projection. Electric brake and motor form a 


compact, integral unit 


ADVANTAGES. Type M Unibrokes are ideal for 
applications “hgre quick or controlled stopping is 
required. They are particularly desirable on such 
applications as elevators, hoists, inclined conveyors, 


etc. where it is necessary to hold the load 


SIZES. Available from “% to 150 horsepower and 
for practically any type Master motor. Master Gear 
motors and variable speed drives can also be sup 


plied with Type M Unibrakes 





Ou. INDUSTRY TECHNOLOGISTS, investigating methods of 





LUBRICATE PLUG VALVES 
— Mi ceconds— 
— Ya ctead of mmuuptes 





Yes, seconds are all it takes to lubricate 
plug valves, today. You'll eliminate 
waste, and save time and effort with 
this combination: Walworth High Pres- 
sure Lubricant Gun, Walworth Button- 
Head Fittings, and Walworth Jumbo 
Size Lubricant Sticks. They'll pay for 
themselves quickly and are adaptable 
to most of the lubricated plug valves 
that are in use today. 

Walworth High Pressure Lubricant Gun. This is the only 
gun available todey that satisfactorily handles the stick form, 
full-bodied lubricants needed for proper lubrication ond seal- 


ing of plug volves. Easy to operote; two Jumbo Size Lubricant 
Sticks fill the berrel. 


Walworth Jumbo Size Lubricen? Sticks. individv- 
oily wrapped and packed ten to the box; clean ond 
easy to hondle...eliminate messy loading. Types 
available for most line flvids. Always use Walworth 
Lubricants in Walworth Lubricated Plug Valves. 


Walworth Button-Head Lubricant Fittings. Use 
them as lubricant fittings or as regular lubricant screws 
with stenderd size lubricant sticks. Just slip hose 
coupling onto fitting for a leakproof connection 


Start saving today ...call your nearby Walworth 

Distributor. He'll be glad to supply Walworth High 

Pressure Lubricant Guns, Button-Head Fittings, t . 
and the right Jumbo Size Lubricant Sticks for any ae pipe fittings ae Pipe Nae 
lubricated plug valve service condition. 60 East 42nd Street, New York 17, N.Y. 


- 


\ % 


DISTRIBUTORS IN PRINCIPAL CENTEGS THROVOHOUT THE WORLD 
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01. INDUSTRY TECHNOLOGISTS, investigating methods of 
reducing present-day drilling costs, recently started a serie: 
of tests using aerated mud. Of major importance to 

this program was the selection of a compressor. The unit 
had to deliver, automatically, full rated capacity 

over a wide range of pressures to operate virtually 
unattended, leaving the crew free for regular duties 

When moving it was essential that only oil field equipment 


be used and no special foundation required at the drilling sit 


PACKAGED COMPRESSOR A Beaird-Ingersoll-Rand 4-Cycle Packaged Compressor 
SPEEDS PENETRATION Plant, 220 horsepower 8 JVG, was purchased by 

Phillips Petroleum Company for this task. Beaird engineer: 
RATES ON TEST WELLS installed automatic controls that permit it to slow down 

or pick up speed over a range of 50% to 100% 

according to discharge conditions. A stop valve on the 

rig floor is all that is required to shut off air instantly for 


a connection or a trip. Other automatic controls 


safely handle this sudden change in operation slowing 


the engine and unloading the compressor cylinders 


Mounted on its own heavy steel skid base, ti.e compressor i: 

et in a shallow pit near the rig and ballasted with sand 

or caliche. It moves as a single over-the-road package between 
drilling sites. On the new location only connections 

to fuel and mud lines are required to place it into operation 
Let us show you how a Beaird-Ingersoll-Rand packaged compressor 


plant can be designed to meet your requirements, Sizes 110 h.p. to 660 h.p 


My Beaird-ingersoll-Rand 220 hp. 8 JVG four cycle gas engine driven compressor equipped with Young 


THE J. B. BEAIRD COMPANY, INC. | 


radiator and all necessary equipment and controls on Phillips Petroleum Company's drilling rig 
—- oles 
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What’s worth metering 
is worth metering right! 


«+ « and Foxboro offers the right 
meter for any metering problem. 
Round and rectangular cases. Meter 
body types are shown below. 


TYPE 22 TYPE 29 TYPE 27 TYPE 28 





a - 





" r ¥ 

od 

general use longer float travel, leakproof measure- 
ment at really high 


pressures without 
compromise in accu- 


light weight and low for differential ranges superior 
cost, preferred for os low as 1 H.O, meter with all Fox greater power, high- 
boro design features est accuracy meter 


portable recording, or especially for low 
for high sustained ac ever built. 


with 6” indicator, for pressure gas and air 








racy 








mounting directly on service curacy and mainten 


piping ance-freedom 


a flow meter type for every need — specifications of Foxboro 


Meter Types Illustrated 





From its complete line of flow meters, Foxboro can offer 


the best type — in the proper range and static pressure rat- MATERIAL | MAX. W. P| RANGES 





in for virtually any metering problem. They are avail 
J y y I} y — 2000 20”~200" 
able as indicators, recorders, controllers, and transmitters 





— with or without integrator. Foxboro also is the maker of Cast Iron 150 1” —10” 





the d/p Cell — the compact force-balance type flow trans- Senged pat 
. — ' Steel 2000 10”— 
mitter which uses no mercury. 


The widest selection of flow instruments is only one of the 
SCRSR GF NG . Y 28 — 2000 | 50”—400” 
many factors responsible for Foxboro’s acknowledged =e 








leadership in flow metering. See how this factor — together 26 cy 5000 100”—400" 




















with many superior, exclusive design features — give you 

; . . ' 

the most value for your money. Write for Bulletin 460-2 on Type 27U \s @ uniform few scale meter weed for 
steam and other service where demand fluctu- 


mercury meters, Bulletin 420-2 on d/p Cells. ates widely. 100” range. Max. W. P. 2000 pai. 


THE FOXBORO COMPANY 741 NEPONSET AVENUE, FOXBORO MASS. U.S.A. 


OX BOR FLOW METERS 


FACTORIES iN TH UNITED STATES, CANADA, AND ENGLAND 
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IN PETROLEUM 


(Lubricants and Gasoline Additives) 


Products that lead in sales are the products that deliver 
dependable quality and performance. And where quality 
and performance count, rely on Enjay. Enjay supplies 
the chemical, surface coating and petroleum industries 
with a complete line of uniform, high quality petroleum 
chemicals, backed by pioneering research, experience 


and proved results. Enjay is also ready to assist you in 


IN CHEMICALS 


PETROLEUM 
PARANOX 
PARATONE 
PARAILOW 
PACAPOID 
PARADYNE 
PARATAC 

PET ROMOL 

Meitny! Einyt Ketone 
Oewaring Ard 

Ethyl! Etner 
lsepropy! Ether 
Reference fuels 


(Synthetic Fabrics) 


SURFACE COATING 


Secondary Buty! Aiconel 
Secondary Butyl Acetate 
isopropy! Acetate 

Ac wlone 

Merny! Finny! Ketone 
Due plage ntaciene 

Ethy! Ether 

tsepropy! Ether 
Naprtnenu Acits 

ise Octy! Aicomet 

Dec yl Alcohol 
Denetured Ethy! Aiconat 


CHEMICAL 


tee Octyt Alcotot 
Decy! Alcona 
DCenetured btmyt Ak ones 
Tridecy! Ahcothet 

Dw ylopentediene 
tsoe-ne 

Bu tone 

Cth». Ether 
isopropy! Ether 
Tetrepropriene 
Trproprlene 
Aromatu Tors 
Bensene 

A wlone 

Metny! Ling! Retone 


35 successful 
years of 


leadership in 
serving industry 


developing new or improved products through chem- 


istry. Call Enjay next time for your chemical needs. 


Enjay Company, Inc. ¢ 15 West Sist Street, New York 19, N. Y. 
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Evenly matched, ov not... 


Before the bout, two fighters may look equally good to the fans. After a round 
or two, the differences begin to show up. 

It’s the same with heat exchanger tubes. They all start out looking pretty 
much alike, but under the test of day-in, day-out operation, Scovill Phosphorized 


Admiralty Heat Exchanger Tubes have consistently shown superior performance. 


Hot-extrusion from Scovill Continuous-Cast billets means uniformity in 
the metal, uniformity of chemical composition and grain structure, uniformly 
high phosphorus content. It means sounder metal—smooth, dense, free from 
pits or porosity. These—plus Scovill’s unrivaled Technical Application Services 

are, indeed, differences that make all the difference in economical, uninter- 


rupted service under tough operating conditions. Let us tell you more about them. 


Seovill Manufacturing Company, Mill Products Division, 99 Mill Street, 


Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Muntz Metal ¢ Naval Brass « Red Brass, 85% « Deoxidized Copper 


Arsenical Copper « Copper Nickel, 10% & 20% + Cupro Nickel, 30% « Aluminum Brass « Aluminum Bronze, 5% « Duplex Tube 


REFINER 
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Cho teats her purchased 


Do you? 


If you are the average cooling tower owner, 
you do not test your purchase. In fact, Mr. 
Average Owner knows less about the actual per- 
formance of hix cooling tower than his wife 
does about the interior of the melon to which 
and sniff test. 
True, cooling towers are purchased for a speci- 
fied performance; but the difference between 


she has applied the “squeeze 


“specified” and “actual” is sometimes astound- 
ing and only a test will tell. 
“Test Your Tower,” a new Marley technical 


publication, outlines a simplified straight-line 


MAIL 
COUPON 
= 
TODAY ~~ 


Lf owe, 


Founder-member of the Cooling Tower Institute 


The Marley Company 


Kansas City, Missouri 


January, 1955—Perroceum REFINER 
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method by which you can test your industrial 
cooling tower and arrive at positive results, By 
applying this test you know whether or not 
your “guaranteed” tower does the job it was 
specified for. 

You can test your tower under any normal 
operating condition, and the Marley method of 
analysis will give you an accurate, conclusive 
comparison with guaranteed performance. Fill 
in the coupon, get your copy of “Test Your 
. then test it. Your Marley engineer- 
representative in major cities can 
just call him. 


Tower” 
ing service 
also supply this brochure, 


Technical Services Dept 
The Marley Company 
228 W Gregory Bivd., Kansas City, Mo 


Please send me a copy of your new brochure, “Test Your Tower.” 


Name 
Firm 
Address 


City State 


«¢ 
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PROVED :.. 


®Certainly, centrifugal compressors are practical 
for high pressure applications. Clark has been 
building them for years. 

Installations on pipelines, in chemical process- 
ing plants, wind tunnels, catalytic reforming and 
field repressuring have proved Clark high pres- 
sure “centrifugals” to be entirely dependable and 
practical, Clark-proved design features make 
pressures up to 2500 psi completely feasible! 

For moderately high pressures, Clark builds 
horizontally split cases for greatest accessibility. 
Available in either cast semi-steel or cast steel, 


with either up or down connections to fit your 
piping requirements, these cases are ideally 
suited to high pressures because of their com- 
pact, rugged construction. Cast-in, integral bear- 
ings assure permanent, built-in alignment, with- 
out the use of a costly fabricated base. 

For pressures beyond the range of horizontally 
split cases, Clark builds vertically split, barrel- 
type units of either cast or forged steel con- 
struction. 

In either Clark design, sealing—of prime 
importance to any high pressure centrifugal 


Clark Horizontally Split Case 
Pressures to 900 psi 


Ciark sets the pace 


PerroLeumM REFINER—I 


For more dete on advertised products, use Readers’ Service Cords, lest page 





high pressure applications 


compressor — presents no problem. Dependable, of applications, is a real time and money-saver 
proved, oil seals originated by Clark hold the gas by eliminating the need for performance-testing. 
in the case where it belongs. Many parts, includ- Only a mechanical test is required. Clark knows 
ing the seals, are interchangeable between the the performance of its machines. 
two compressor designs. For complete information, consult your nearest 
Where extremely high ratios are encountered, Clark representatives and request Bulletin 116. 
the Clark design lends itself readily to drive-thru. 
Two or more cases can be driven by a single 
turbine or motor for maximum installation and CLARK BROS. CO. e OLEAN, N. Y. 
operating economy. 
Clark experience in handling practically all 
gases from hydrogen to butane, in a vast number Sales Offices in Principal Cities Throughout the Werld 


ONE OF THE DRESSER INDUSTRIES 


ct 


Clark Vertically Split Case 
Pressures to 2500 psi 


MULTI-STAGE 


centrifugal compressors 
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...more Limitorgue 


MOTOR OPERATED VALVE CONTROLS 


are used in PIPE LINES and REFINERIES 
throughout the world than all 












































SRIE AVE. AND @ ST., PHILADELPHIA 34, PA. 
NEW YORK « PITTSBURGH « CHICAGO + HOUSTON « LYNCHBURG, VA 
LimiTorque ( Ti at P adeiphia 
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You Can’t Read This Ad Without Visualizing 
Tremendous Savings in Your Plant 


If the handling of bulk materials is required in 
your plant, be they raw, finished, moist, liquid 
or rubbish materials, read these simple facts 
about the Dempster-Dumpster System. Then, 
visualize its application and tremendous savings 
possibilities in your own operation. 


VISUALIZE HAVING ONLY ONE TRUCK 
with scores of bodies. One truck-mounted 
Dempster-Dumpster with only one man, the 
driver, serving many detachable Dempster- 
Dumpster Containers. These containers range 
from 2 to 21 cu. yds. capacity for use with 
recommended type Dempster-Dumpsters, and 
each container built to suit the materials to be 
handled—be they solids, liquids, dust, bulky, 
light or heavy. You place a container at con- 
venient materials accumulation points, in or 
out of plant. As each is loaded, it is picked up, 
hauled and dumped, or the load is set down 
intact, and the entire operation is handled by 
hydraulic controls in cab by only one man, the 
driver. 


THE NATION'S LEADING FIRMS USE THIS SYSTEM 
BECAUSE OF ITS AMAZING EFFICIENCY AND 
TREMENDOUS SAVINGS. 


YOU ELIMINATE trucks standing idle . . . eliminate re-handling 
of materials . . . eliminate loading crews. You increase efficiency, 
sanitation and good plant-keeping with this amazing Dempster- 
Dumpster System—the lowest cost method of bulk materials han- 
dling ever devised. Write us now for complete information, Manu- 


factured and sold exclusively by Dempster Brothers, Inc. 


The photographs above were made 

in the plant of one of the nation's 

leading brands of soaps and denti- 

frices. This installation comprises a 

single Dempster-Dumpster and 49 

containers. Photos sllustrate the ” 
simple one man pick up, hauling and One Truck: Mounted . 
dumping operation of a dr op bottom Dempster Dumpster Hondie: Scores 
container. of Conteiners... Ail Designs... All Sizes 


DEMPSTER BROTHERS, 515 Dempster Bidg., Knoxville 17, Tennessee 
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HOW INTALOX SADDLES CAN ADD 30% OR 
MORE SCRUBBING CAPACITY TO YOUR TOWER 





ne higher flooding limits of Intalox saddles offer 
another convincing factor in any study of relative 
efficiencies. 

For example — if your present tower is packed with 
Raschig rings, and the tower is now operating to the 
full limit of its capacity, you can increase its capacity 
30% or more by replacing the Raschig rings with 
Intalox saddles. 


Take a look at the chart below showing the com- 
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Higher flooding limits are only one of the many ad- 
vantages you obtain with Intalox saddles. The unique, 
patented “shape” results in a packed bed of greater 
randomness. There is more surface area per cubic foot, 
and even more important, virtually all surface area is 
effective area. There is more free space, and the free 
space is more uniform. 


parative flooding limits of 1-in. Raschig rings and 1-in. 
Intalox saddles at various liquid and gas rates. It was 
prepared from data based on repeated observations 
by independent authorities. Suppose a tower packed 
with Raschig rings is operated at a fixed liquid rate 
of, say 4000 Ibs./sq. ft./hr. Flooding will occur at a 
gas rate of 1100 lbs./sq. ft./hr. But if the Raschig 
rings are replaced with Intalox saddles, the gas rate 
can be increased to almost 1450 Ibs./ sq. ft./hr. 


4000 6000 
LIQUID RATE (Ibs./sq. ft./hr.) 


It will pay you well to learn more about Intalox 
Saddle packing and how it can help you reduce 
tower construction and operating costs, Write 
for Bulletin 18-29. 


THE UNITED STATES STONEWARE CO. 


Process Equipment Division 
NEW YORK CHICAGO 


For more dota on advertised products, use Readers’ Service Cards, lest page 


AKRON 9, OHIO 
HOUSTON 
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These are some of the reasons why Davison's 
Catalysts are the most widely used synthetic 
cracking catalysts in the petroleum industry. 
Throughout the world, Davison's catalysts crack 
more gas oil than any other catalyst. 

Write today for a folder giving all the facts 
on Davison’s M-S Catalysts .. . particle size 
distribution, chemical, physical and catalytic 


properties, etc. 





Progress Dp Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co 
Baltimore 3, Maryland 
Soles Offices: New York, M. Y.; Chicago, lil.; Houston, Texas 


Producers of: Catalysts, Inorganic Acids, Superphosphates 
Triple Superphosphates, Phosphate Rock, Silica Gels and Silico 
fluorides. Sole Producers of DAVCO® Granulated Fertilizers 
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COPYRIGHT, BUELL ENGINE RING Co.. INC sese 
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World’s Most Effective Dust Collector 


Already you have heard about the amazingly high 
efficiency and low maintenance of Buell “SF” Electric 
Precipitators. Now... we'd like to tell you about the 
Buell exclusives that make these money-saving 
advantages possible! 


4 Spiralectrodes permit higher emission than 
any other electrode... result in unequalled efficiency 
in industrial dust collection. 


Continuous Cycle Rapping eliminates 
“puffing,” keeps electrodes constantly clean, prevents 
re-entrained dust maintains peak efficiency. 


MECHANICAL 


bue 


> Positive Flow Control by specially designed 
baffles prevents channeling, scouring and harmful 
eddies. 


» Sectionalized Design permits wider safety 
margins and more reliable service... keeps mainte- 
nance extra simple... eliminates need for complete 
shutdown. 


Write today for a free Brochure which describes ail 
three of Buell’s proven systems—The Collection and 
Recovery of Industrial Dust. Dept. 21-A, Buell Engi- 
neering Company, 70 Pine Street, New York 5, N. Y. 


20 Years of Engineered Efficiency in 
AT: pUST COLLECTION SYSTEMS 
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*10,767.88 


DIVIDENDS / 


What 
POLICYHOLDERS 
Say 


This is one of many testimonial 
letters received from policy- 
holders of the Texas Employers 
Insurance Association. These 
terters tell what policyho!.'srs 
think of the Service and Scvings 
received from the A:suciation. 
Ask the Texas Employers 
representative nearest you to 
show you more of these letters, nice dividend check in the amount of $10,767.88. 
as proof of what Texas’ lorgest 


writer of Workmen's Compen- 
sation Insurance can do for you. same time as yours, and our services have been 


gradually improving, we think, in all departments. | am 
particularly impressed with the improvement in the 
Departments of Claims and Safety, at the present time. 


WE QUOTE FROM A POLICYHOLDER’S LETTER: 


"| certainly wish to thank you for your visit to our 
office last week when you again handed us a very 


“Our birthday with your Company is about the 


“| have shown your reports to our Safety Repre- 
sentative, and | think he was somewhat proud of our 
safety record, as he should be.” 





Langesi Whiten of WORKMEN'S COMPENSATION INSURANCE i ‘Jonas TEXAS EMPLOYERS 


HOMER R. MITCHELL, Chattman of the Board A. F. ALLEN, Pretsdend 
Service Offices: ABMEME © AMARILIO © AUSTIN @ BEAUMONT « CORPUS CHRIST @ DALLAS © EL PASO INSURANCE ASSOCIA TION 


FORT WORTH @ FREEPORT «© GAIVESTON © HARIINGEN «¢ HOUSTON ¢ \UBBOCK @ MIDLAND 
ODESSA « PORT ARTHUR © SAN ANGELO « SAN ANTONIO « SHERMAN «© TYLER © WACO © WICHITA FALLS HOME OFFICE - DALLAS, TEXAS 
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TO TRINIDAD... 


(CANADA) 


MORE 








and to Trinidad’s customers 
with 


Platforming 


HERE’S ANOTHER EXAMPLE of the remarkable 

results now being obtained with the UOP Platforming process. 

It is also an example of progressive thinking ... and progressive 
acting ...on the part of Trinidad Leaseholds (Canada) Limited. 


By installing this UOP Platformer, Trinidad has greatly 

improved its position as a producer of high quality motor fuels. 
Former refining methods required the use of almost the 

maximum amount of tetraethyl lead in order to meet octane 
requirements of Trinidad’s marketing area. With the 

Platformer, Canadian crudes are being processed .. . the 

octane numbers have been substantially raised .. . and a sharp 
reduction in the amount of tetraethyl lead used has been accomplished. 


The finished product . . . well above average octane for the 
southern Ontario marketing area .. . enables Trinidad to supply 
its 500 retail outlets with an exceptionally high quality motor 
fuel on a more profitable basis than was possible before. 


Trinidad’s Platformer has a design capacity 
of 1,500 B/SD. However, provision has been 





made to raise the capacity to 2,300 B/SD in line 
with a planned modernization program which UNIVERSAL 
will result in Trinidad doubling the daily OlL PRODUCTS 
throughput of its refinery. company 


Platforming ... the catalytic reforming process 30 ALGONQUIN ROAD, 
which pioneered the use of platinum catalyst... SOS (REED Bile CO & A 
Leborotories; RIVERSIDE, ILLINOIS 


offers many important advantages. , 4 Servi 
niversa ervice 


Why not talk over with us the application 
Protects Your /nveéiment 


of Platforming to your operation? 

















LET 


STayNew 


LIQUID FILTERS ¢ 





®. f 


Solve Your 
Filtration Problems ! 











Bring your liquid filtration problems to Dollinger 
engineers. Their specialized experience is available in 
recommending the most efficient and economical 
equipment for filtering liquids in a wide range of 
viscosities, temperatures, acidities, alkalinities, 








pressures and capacities 

Staynew exclusive design, permits use of 
any medium in sheet form that can be crimped. Metal, 
plastic, fabric, ceramic and metallic mesh media 
can be used for super-fine filtration. 

Write us today outlining your specific liquid 
filtration problem. From our 30 years experience in 
liquid filtration, we have built 
up a vast file of helpful 
information. Any part of this 
information is yours for the 
asking— no obligation. 








. : MODEL ELS 
Staynew Radial Fin Con ' : Liquid Filter 


struction provides the larg 
est possible filtering area 
for available space. Slip-On 
Insert—-exclusive in Stay 
new Filters permits sim- 
ple, inexpensive cleaning or 
replacement of media. 


Representatives in Principal Cities 


D CORPORATION 
47 Centre Pk., Rochester 3, N. Y. 
ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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ALL OVER 
THE WORLD 


A. P. GREEN 


Serves the Refinery Industry 
with a Complete Line of 
High Quality Refractory Products 


Throughout the world, the refinery industry relies 
on A. P. Green high quality refractories for 
dependable service in thermal and catalytic cracking 
units, heaters, boilers, stacks, etc. 


A world-wide network of A. P. Green distributors 
is always ready to help you select the right refrac- 
tories to do the best possible job... at the lowest 
cost. Regardless of location, A. P. Green refractories 
reach you quickly, safely, exactly as ordered. 


4D Green 


REFRACTOR 


A. P. GREEN FIRE BRICK COMPANY 

Mexico, Missouri, U. S. A. 

PLANTS: Mexico, Me. + Weedbridge, MN. J. + Suviphur Springs, Texas 
in Conade: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Terento 15, Ontario 
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TEXAS METAL FABRICATING COMPANY 


Houston 7. Texas Phone VA-669 


SPECIALISTS IN HEAT EXCHANGERS FOR THE PETRO-CHEMICAL INDUSTRY 





For 


EXCHANGERS 


* DESIGN 
* REPAIR 
* FABRICATION 


= a Qualified for Con- 

p | YY struction in Ferrous 
end Non - Ferrous 
Materials 


APi - ASME and 
ASME Code Con- 
struction. 


SYMBOL OF UNEXCELLED QUALITY 


last page 











Author Reminisces as 
November Issue Is Read WA 


To the Editor 


The November issue of Perroteum RE- 
FINER reminded me of a number of past 
experiences, the most recent one being the 
pleasant visit with you and your associates 
a couple of months ago in Houston 











Regarding the recent comment in 
“B. Ss. & W about the smog in Los 
Angeles, when I visited there a couple ol 
years ago, my eyes were constantly iri- 
tated but I never thought of attributing it 
to the exhaust from automobiles. If that 





were responsible, then how about carbon “pa” 
monoxide? From experience, I know that ; \DANT 

a little goes a long way. There should be ee) 
enough to give the whole city a beautiful 
headache, literally as well as figurativel, 
Without definite proof to the contrary, I dbpc ANTIOXIDANT 


would be inclined to string along with the 


OS eee 











governor | 
The article on the “New Chlormethane | ANTIOXIDANT CONCENTRATION LBS/IO00 BBL 

Plant” took me as far back as 1919 to 

1921, which indicates that, although the 

plant may be new, the process isn't. This 20 40 60 80 100 

was the second chemical process in my 

experience——the first one being sodium ex PETROLEUM PROCESSING, JULY 1954, P. 1044-45, 

salt——and it was very educational, as well 

as a challenge, for an engineer. Surprising 




















as it may seem, one of our problems was 

the removal of 25 percent ethane from 

the natural gas which we burned as fuel Antioxida nt 
I don't think there is any gas of that 

composition in West Virginia today. Other 

problems were the disposal of hydrochloric 4 

acid and methylene chloride, There was no ¢o niri utes 

market for either but several years ago 1 

saw an operation in which methyl chloride e 

was being chlorinated to produce methyl- ad oO rm a rn if id c if 
ene chloride. The last straw, which re- °o epos s 
sulted in shutting down the plant, was the a 

depression in the early '20's. The process 


was invented about 20 years too soon and _ ated 4 ; , — , foot 
I have frequently thought about how much rhree antioxidants were tested in a the manifold exterior. Manifold 
easier it would be to build and operat blend containing 60% catalytic temperature averaged 255° F. 


such a plant with the better materials and | cracked and 40% thermal cracked dbpe (indicated in red) did not 


facilities now available. However, I guess ; ‘ 9" ~ : ; 
in oe a co a ce any | gasolines. The antioxidants tested contribute to manifold deposits. 


process more than ten years old were dbpc® inhibitor* and antioxi- Actually, it tended to reduce de- 
Ph, “Starting Up a New sang dants “A” and “B” — other well- posits Antioxidants “A” and “B” 
P ’ 192 as ; me . : . ; ‘ 
ut.” In oe E wes anges Oe eee known commercial gasoline gum however, increased manifold de- 


helping to evaluate the use of by-product vo’ , 
hydrogen from a sodium cyanide opera- inhibitors. posits, 


tion to manufacture synthetic ammonia The manifold test unit consisted dbpc is safe and easy to handle. 


As a result, a plant was designed and put . : : , : 
ho ouatiitien’ tthenn tating ie = of a specially-designed manifold at- It is economical, highly soluble in 


side help and with not a single member tached to a single-cylinder, air- gasoline and is inert to extraction by 
of the organization ever having been in an cooled engine, with provisions for caustic and water and the com- 


ammonia plant. If the Phillips process , 2 meee 
engineering group think they had prob- control of fuel rate and tempera- monly used pipe corrosion inhibitor. 


lems, they can perhaps imagine what the ture. The air-fuel mixture from the dbpc is also supplied in easy to 
situation was almost 30 years ago. Having | carburetor entered the manifold handle liquid form as Impruvol 33® 
never worked with pressures over 200 : ia 

which was heated by two 500-watt, antioxidant. 


psi, 5000 psi gave me much more cause 
for concern than 50,000 psi would today pancake electric heaters attached to For full information write: 


Finally, the article, “New Alloys for *2 6 di-tert ' j 
Multi-Layer Vessels,” by G. E. Fratcher | p eee tieeinser 


of A. O. Smith Corporation. In 1929 I | KOPPERS COMPANY, INC 
’ . 


contracted with this company to build 

several thick-walled vessels of a chrome Chemical Division, Dept. PR-15, Pittsburgh 19, Pennsylvania 

vanadium steel for a 5000 psi methanol 

plant. These were, I believe, the first ves- ' * 

sels of any size to be fabricated by welding N Ko ers C e mica S 

for a pressure of this magnitude, I recently 

received some literature from A, O. Smith 

and they still show what happened to one SALES OFFICES: NEW YORK + BOSTON + PHILADELPHIA + ATLANTA 


of the smaller vessels which was tested to 
. i CHICAGO « DETROIT « LOS ANGELES 
destruction. It was 26 inches id by 15% 
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WIGGINS 
DOUBLE PONTOON 
FLOATING ROOFS 


Safest Storage for Your “Liquid Assets” 


Performance records prove that Wiggins 
Double Pontoon Floating Roofs soon pay 
for themselves in liquid conserved. Only 
Wiggins Double Pontoon Floating Roofs 
have every important feature for maxi- 
mum conservation ... safest operation... 
low-cost maintenance. 


Triple Seal increases conservation savings and adds 
extra safety. 

Multiple gas-tight pontoon compartments increase 
safety, strength and buoyancy. 


Simplified design gives strength with minimum 
trussing, making inspection and maintenance easy. 


Complete, clean drainage reduces corrosion 
problems. 


Get the full story on the General American-Wiggins system of 
petroleum liquid conservation by writing us on your letterhead 
for the new Wiggins Manual WP-14. 


Wiggins Double Pontoon Ficating Roofs, Ory Seal Gashoiders, 
Lifter Roofs, Cone Roofs 


A 


iA 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 SOUTH LA SALLE STREET 
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CHICAGO 90, ILLINOIS 
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feet long with a wall thickness of 3-3/32 

inches and had a volume of 61.5 cubic 

feet. Failure took place at 12,600 psi 

whereas the calculated bursting pressure 4 

was 18,200 psi. The way the vessel shat- 

tered was a good lesson to all of us regard- A 147 

ing the energy that can be built up in NETHERLAN 
water at high pressure, When making a 

hydrostatic test, its a good idea to keep S| DORESS oe Se: 
the volume of liquid to a minimum and 

then keep a healthy distance away. Need- 

less to say, A. O. Smith didn’t make a 

profit on this job but it did result in their 

development of the layer-type construc- 


tion. I was interested to note in the article 
that they referred to the “delta” joint 
which happens to have been originated by 
me 

Ther s always something worthwhile 
in each issue of Peri eum REFINER but 
the foregoing indicates why the recent one 
was of particular interest to me. Some 
time in the near future I hope to prepare 
an article on one of several subjects, about 
which I have been thinking, and I will 
offer it to you for conside ration 


Walter ( oopey 


onsultant 


Author Is Grateful 
The Editor 


I was happy to receive your letter in 
forming me that you had ccepted for 
publication my articl How to Desulfurize 
Diesel Fuel, ind I want to express my 
gratitude for your interest and kind help 
The manner in which you guided my 
work toward publication was a fine dem- 


onstration of your editorial policy 


Tibor 8S. Laszlo, 
Department of Chemistry 
rsity New York 


Carbon Black Interest 











The I. ditors invite 


PerroteumM REFINER 


meas alee HEAT & COLD 


ters Column” to discuss 


vevinen opie ot vind | Milla A SUE te 


ie) ALL OVER THE WORLD 
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2 tested ways 
to CUT COST 





of mixing and 


blending in big tanks 


Now you can choose the kind of mixer 
shaft sealing that best meets your oper- 
ating requirements—gives you the most 
in trouble-free operating hours... in 
maintenance dollars saved. 


1. You get easier repacking then ever with 
the standard Licurnin packed stuffing 
box. You need never take the tank out of 
service to change packing. The mixer 
shaft retracts like a valve, sealing liquid 
in the tank, so you can repack in a jiffy 
and resume operation. 


2. You eliminate repacking —for good — 
with the new LIGHTNIN rotary shaft seal! 
This seal runs without adjustment for 
its entire lifetime. When it finally wears 
out, you can replace it in a few minutes— 
by changing one simple cartridge com- 
ponent! 

These are two good reasons why it 
pays to specify Ligurnins for blending, 
treating, TEL addition, bottom sediment 
control in crude storage tanks, and other 
big mixing operations. 

For quick, competent help—and fully 
guaranteed results—on any fluid mixing 
job, big or small—call in your LicuTnin 
representative, Or write us today. 


([) OH-50 and DH-5I Lob- 
oratory Mixers 

(LD 8-102 Top Entering Mixers 
(turbine and peddle 
types) 

(1) 8-103 Top Entering Mixers 
(propeller type) 


YOU CAN REPACK the stuffing box or replace the rotary mechanical shaft seal on a 
LIGHTNIN Side Entering Mixer, under a full head of 5 million gallons—without losing a 


pint of product. 


STUFFING BOX repocking is fast, simple 


Turning this easy -to-get of bearing member 


au 











— 


ROTARY SEAL ends repocking— forever. 
Seol runs without adjustment for its lifetime 
Easy to replece, too 





+++ tracts the mixer shoft ovtward, like the 
stem of o valve. inside the tank 


Sheff comes apart. Tank end of shoft 
locks in ploce ond seals liquid safely in the 
tonk... 


—s-eerrrnrrenr ere eee ees 


MIXING EQUIPMENT Co., Inc. ie 


164-a Mt. Read Blvd., Rochester 11, N. Y. 


in Canada: Greey Mixing Equipment, Lid., 
100 Miranda Ave., Torente 10, Ontario. 


--@ Teflon “O” Ring squeezes agoinst the 
theft ond flange hub, keeping product 
safely in the tank while you change packing. 


. EY 





Shoft coupling is removed. Seal comes off 
@s @ unit. New seal goes on a: a unit. in o few 
minvtes, youre beck in operation, 


Lohtonr 
NMixers— 


GET THESE HELPFUL FACTS ON MIXING 
UGHTNIN Cotalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation ond 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fivia mixing specielists 


(_] 8-104 Side Entering 
Mixers 

([) 8-106 Condensed Cata- 
log (complete line) 

{_] 8-107 Mixing Data Sheet 

C) B-108 Portabie Mixers 
(electric and alr driven) 

0) 8.502 Mud Mixers (oll 
well drilling) 

0) 8-503 Mixers for BS4W 
Control 


Please send me, without obligation, catalogs checked at left, 
 ——— ———=— Ur 


Company 


Address 





City 
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Oil Industry Is House Divided 








January, 1955 


SAD and paradoxical chapter in legislation af.- 
fecting the oil industry will go into the records 
~ of the new Congress that convened this month. 
Oil men will tell the Congress to stop its sense 
less meddling in industry affairs. 
Some of the same oil men will then plead with 
Congress for greater regulation of industry affairs 
This irony stems from the two greatest problems 
confronting our industry as 1955 begins 
1. The necessity for legislating into limbo the Su 
preme Court’s ruling in the Phillips Petroleum Com 
pany case, which holds that the Federal Power Com 
mission has jurisdiction over natural gas producers 
who sell their product to regulated interstate pipe 


line companies 


2. The necessity for determining an imports ratio 
which will at once protect the foreign investment of 
U.S. companies and maintain the health of the do 
mestic industry 

Che first problem has an excellent chance of being 


| 


olved in this Congress through the efforts of a united 


industry and with the sympathetic aid of congress 
men, who, on their record, will support a bill to amend 


the Natural Gas Act. Notable among these are House 


peaker Sam Rayburn of Texas and Senate Majority 
Leader Lyndon Johnson, also of Texas. There is 
also every reason to believe that President Eisenhower 
will not follow the example of President Truman 


etoed the Kerr Bull after this clarihea 


Natural Gas Act was fought through the 


who in 1950 
tion of the 
( ongress 

Among those with the greatest stake in the ovet 
throw of the Phillips mandate, and who thus can be 
expected to be among the fiercest proponents of cor 
rective legislation, are the independent producers. It 
is this group which will simultaneously lead a fight 
for legislation curbing the activities of another seg 
ment in the oil family, the importers 

In preparation for this struggle the Texas inde 
pendents last month drafted a program designed to mus- 
ter all the nation’s independents—and their congress 
men—behind legislation to curb imports 

The chances of such legislation are doubtful in view 
of President Eisenhower's announced intention of 
asking Congress to give high priority to a liberalized 
foreign trade program. Most Democrats and middle 
of-the-road Republicans will support the President's 
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request for a three-year extension under which he 
would be allowed to cut tariffs as much as 5 percent 
a year tora total of 15 percent Strong opposition 1s 
to be expected from conservative Republicans as well 
as oil and coal state legislators who are fighting im 
ports, 

Congressional consideration will also be given to 
many other issues of concern to oil 

© Twenty-seven and one-half percent depletion 
allowance—Another effort will be made to reduce 
the allowance, which is the very life blood of the 
producing industry, It will fail 
It will be 
A strong coalition of conserva 


e Taft-Hartley labor-management act 
kept virtually intact 
tive Southern Democrats will see to that. President 
Kisenhower will suggest changes, among them a ban 
against employers hiring non-strikers during a 
as well as union 
oath 


amendments may pass, On the other hand, a union 


strike, and to require employers 


officials, to sign non-Communist hese 
backed drive to scuttle right-to-work laws in 17 
states will fail 

® Minimum wage The Democrats are expected to 
support an Administration proposal to increase the 
national minimum wage—aflfecting 24 million worker 
from the present 75 cents-an-hour scale to 80-90 
Outlook for 
Southern opposition 

° Taxes 
will be posponed 
$3 billion needed to reduce a 
threatened $5 to $6 billion deficit in fiscal 1955-56 


in the face of a $63 billion budget 


cents passage is good despite sore 


Corporation and excise cuts duc 
Che President ha 


involved ts 


April | 
warned that the 


revenue 


© Anti-trust and fair price laws— Democrats are 


determined to strengthen the statute 
ind kill the 


laws. Outcome conjectural 


inti monopoly 
upreme Court-endorsed state fair price 

®@ Atom eneryy 
head off the 


gram under 


The Democrats plan i drive to 


President's so-called “give-away pro 


which the Administration is trying to 


induce private enterprise to take a greater part in 


exploiting nuclear energy for industrial and othe 


peace-time purposes Outlook uncertain 


® loreign aid and national defense The Demo 


crats have already promised the President thet there 


will be little controversy in these field 


Other issues on which it 1s too early to prophe 





Du Pont's new polymeric additives help prevent 


* engine sludge under low-duty driving conditions 


uM 
Pareepicn 5 


Which of these two new lube oil additives 


will do most to help sell your motor oil? 


If you are looking for an outstanding 
sales theme to help expand your motor oil 
market, here are two entirely new type 
Du Pont lube oil additives that offer just 
such an opportunity. 

Both are polymeric additives that pro- 
vide an economical and effective means of 
preventing engine oil sludge . . . particu- 
larly under low-temperature, low-power, 
stop-and-go driving conditions. Both do 
double duty as detergents and V. |. im 
provers. 

As such, they can add important sales 
appeal to your products in the mass pas 
senger car field as well as in taxi and 
other urban fleet markets 

With either of them, in multigrade oil 
formulations, you supply not only su 
perior detergency, but also 
provide a substantial part of the viscosity 


low duty 


E. |. DU PONT DE NEMOURS & COMPANY 


sls Division * Wilmington 98 


Petroleum Chem 


For more data on advertised products, use Reeders’ Service Cords, last page 


index improvement required. 

Usually such formulations produce 
better performing oils at lower cost than 
can be obtained through other additives 
or methods. 

DU PONT LUBE Off ADDITIVE 564 is a new 
type polymeric additive which, because 
of its relatively low molecular weight, 
provides your oil with excellent shear 
stability in engine operation. 

DU PONT LUBE Off ADDITIVE 565 has a 
higher molecular weight than Lube Oil 
Additive 564 for greater viscosity index 
improvement. 

Form No Sludge 

These ashless polymeric lube oil additives 
permit more efficient operation of the 
engine oil system. Oil screens, rings, pis- 
tons, filters and other engine parts are 
kept clean and free from sludge. The re- 


sulting free flow of oil throughout the 
entire engine system keeps it in better 
operating condition for longer periods of 
ume, 

Commercial quantities of both addi- 
tives are now available. For testing their 
effectiveness in your own motor oils, any 
of our regional offices listed below will 
be glad to supply you with samples. 


“6 4 5 tet oF 
Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 


NEW ¥ 
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action are health re-insurance, which died in the last 
Congress; safeguards for small business, which will 
have a loud voice during the session; and expansion 
millions of disabled 


of social security to include 


workers 


VAST IMPROVE 
MENT in the petroleum 
stocks 


the past month has made 


Lowered Stocks 
Brighten Outlook 


situation during 
the industry's economic outlook much better than 
it has been in a long time. Ahead is an opportunity 
to avoid excessive motor fuel stocks this year, and 
escape the uncertain conditions that have plagued 
the industry the past two years 

U. S. refiners have performed a masterful job 
ot regulating product yields to needs during the 
last four months. Consequently, heavy withdraw 
als have reduced excessive motor fuel inventories 

\s late as June gasoline stocks had been 28 mil 
lion barrels higher than a year ago at the same time 

Since the end of March, stocks reductions have 
amounted to about 30 million barrels this year in 
contrast with the subnormal total of only 12 mil 
lion in the same period of 1953. 

If product of motor fuel can be held down in 
favor of heating oils output during the first three 
months of this year, the outlook should continue 


bright. 


AMONG THE questions in 
About Gas our minds about the recent 


Regulation Supreme Court dex ision on 
the regulation of the gas in 
dustry has been the future construction of gasoline 
plants or plants to extract liquid hydrocarbons 
from gas. One of our industry spokesmen, E, H 
Selecman of Shamrock Oil & Gas Corporation, has 
such construction will 


recently speculated that 


diminish as long as the decision stands 
Obviously, such plants can justify their eco 
nomic existence only from earnings from the sale 
of liquid hydrocarbons and from the sale of the 
resultant residue gas. If the only sale they would 
have for residue gas would be to interstate pipe 
line carriers, he predicts that future gasoline plants 
so situated will be non-existent. 


What operator is going to build such a plant and 
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then have the FPC of his day tell him that the 
plant is an incident to the sale of gas and that the 
price at which he sells his gas and gasoline must 
be regulated and that he shall not be allowed to 
make more than, say, 6 percent on his investment? 
Not anyone is going to build a plant of this chat 
acter for 

Furthermore the FPC would not guarantee a 
© percent rate 


a maximum 6 percent rate 
Such a rate would be predicated 
upon a test period It’s very possible that the test 
period would be a period when the natural gasoline 
prices received at the plant were relatively high 
What would happen to the 6 percent return if 
gasoline prices thereafter dropped below those in 
the test period? The answer is obvious 


ANNOUNCEMENT of the 
Robert | 
Phillips, editorial director of 
PerroteumM REFINER, to 


accept an executive position with the Howe-Baker 


McKetta Back 
With Refiner 


resignation ofl 


Corporation, Houston, has been made to the edi 
torial staff by Ray L. Dudley, president of Gulf 
Publishing Company and publisher of PerroLeum 
REFINER, 


January | 


Phillips assumed his new duties 
\t the same time Dudley announced that D1 
John 1. MecKetta, who last 
position as editorial director of 
FINER to return to academic 


professorship in the Chemical 


summer resigned hi 

Perroteum RI 
work in a special 
kngineering De 
partment at The University of Texas, had been 
named as “Chairman of The Editorial Committee’ 
of Perro.eum REFINER. In his new capacity 
Dr. McKetta, who was editorial director of Perro 
LeUM REFINER for two years, will retain his 
special professorship at The University of Texas 
but will be active again on Perroteum REFINER’ s 
staff. Dr. McKetta has never severed his relation 
with Perroceum REFINER, 


editorial consultant during the last six months of 


ship having been 
1954, and retaining his position on the board of 
directors of The Gulf Publishing Company 

Bob Phillips a 
(University of Texas) who came to PrrroLeum 
REFINER’s editorial staff from the refining de 
partment of Humble Oil & Refining Company at 
Baytown with whom he served for four years in 


graduate chemical enginee 


various engineering capacities, distinguished him 
self on PR 


his initiative, energy and enthusiasm 


staff for his rapid grasp of problems 
He carries 
with him in his new position the best wishes of 
the staff and management of PerroLteum REFINER 
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5,600,000 new cars in 1955. Acc ng to curre! ~stimat he automotive industry will build and sell more than five 


ion new |} wenger ur i ow WV r gasolu orn these new engines throughout the year? 





Engineer operates an intr ombpu oO! { rroe nica pneumatKt ind electronic controls to dupli ate 
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Ethyl Research can help 
you match your gasoline 
to the new 1955 cars 


What is the best way to be certain that the 
gasolines you are planning to market this 
year will give superior antiknock perform- 
ance in the new 1955 cars—under all driv- 
ing conditions? 

Answer: Look to Ethyl Research. 

After twenty-five years’ experience in the 
design, development and improvement of 
chassis dynamometers for fuel research work, 
Ethy! Research people have developed three 
all-weather indoor highways—twoat Detroit 
and the other being constructed at San 
Bernardino, California. These new test 
instruments will give you accurate and re- 
producible knock ratings that have proved 
far superior to testing on the road. 

No traffic impedes the engineers. No sud- 
den shift in the weather upsets the condi- 
tions. No shift of crews to other regions for 
changes in season is needed. 

Here in our all-weather rooms, Ethy! re 
search people can control climatic condi 
tions, wind, moisture, temperature and ac- 
curately simulate car speeds and road grades. 
Here experienced crews can work every day 
of the year, to tell you how your gasoline 
will behave in the ’55 cars on a cold day in 
Maine, in hot Arizona, in Florida or San Fran- 
cisco. Every detail of these rooms has been 
designed to give faster and more accurate 
evaluation of your gasoline antiknock qual- 
ity —in any car—under any driving condition. 

Here production or experimental fuels can 
be accurately compared to each other or to 
standard reference fuels. 

These unique all-weather rooms are an- 
other example of how Ethy! Research is per- 
forming a valuable service to refiners. 


ETHYL CORPORATION 


Research Laboratories 


ETHY! 


eo, 





1600 West Eight Mile Road, Ferndale 20, Michigan 


2600 Cajon Road, Son Bernardino, California 
























Rear wheels of test car ride on huge rollers that simulate 
acceleration, hills and other normal driving conditions. 
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Test engineers check knock and spark advance ascar accel- 
erates to “high speed”’ on one of Ethy!’s indoor highways 








CH be obtajned. 
4 
PIPE at S, PRESSURE VESSELS AND PROCESS EQUIPMENT 


— 
panes > 


LO 


Pressure/Temperature Barrig 


Every day sees dramatic new 
applications for Flexitallic Gas- 
kets at pressures and tempera- 
tures unheard of even a few 
years ago. 


For Flexitallic engineers, it is a 
continuing challenge to design 
new gaskets based on the origi- 
nal Flexitallic Spiral-Wound 
Gasket construction to meet 
these conditions. In jet propul- 
sion, advanced aircraft design, 
atomic energy, power plants, re- 
finery processes, chemical proc- 
esses, Diesel engines, ships of 
the U. S. Navy and merchant 
marine Flexitallic Gaskets 
are preferred. 


Gaskets that are too “soft” crush 
under the applied load .. . gas- 
kets that are too “hard” resist 
compression ... neither makes 
a proper seal. Flexitallic Gaskets 
are always calculated and con- 
structed meet flange design. 
Onl this way can proper 


Each Flexitd§jo GAs 
neered to few i condi- 
tions of ina physical 
shock, confi i 

ing and 
stresses//Spirally-wound V- 
crimped/plies of required metal 
with alfernating plies of proper 
filler results in a resilient gasket 
having characteristics of a cali- 


brated spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold 
at a predetermined load. For all 
pressure/temperature ranges 
from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. 
For all standard joint assem- 
blies. In diameters to 84” O.D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2, N. J. 


Representatives in principal cities 


® 


The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 
"Teflon in Flexitallic Gaskets.” 


(CATIONS 


¢ Plexitallic. Look he 
f © FPlexite 
Mueeived ¢ 
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Who's Building... 





CONSTRUCTION BOXSCORE starts on page 186 


CALTEX refinery at Batangas: First for the Philippines 


PRESIDENT OF the Philippine 

Republic Ramon Magsaysay officially 

opened the new Philippine oil refinery 

° of Caltex (Philippines) Ine.,, last 

Caltex Opens Batangas Refinery month. In his talk at the inaugural 
ceremonies, attended by government 
and local officials, business leaders and 
Caltex Group officers, Magsaysay 
. 4 Giiad ‘ rs — stressec ¢ importance of the new 
New $30 million installation, first for the Philip- _ 5)... dp A Republic's aaa 
The $30 million refinery is the first 


pines, will process 13,000 barrels of crude per day. 


for the Philippin Built and owned 
See PHILIPPINES’ FIRST and 


More Construction Items 
Page 177 


MAIN process units include this crude unit and fluid catalytic cracking unit 
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Industry Leaders Predict Good Year 


Big problems are federal control of natural gas and balance of supply and 


demand. 


two immediate problems will 


DISSOLUTION OI 
bring industry some rich rewards during the new year 

Earnings will stand up 

Crude and gasoline prices likely will remain stable 

Gasoline inventories can be improved 

Proration will be less stringent 

These are the majority opinions of six presidents or 
board chairmen who participated in PerroLeum RE 
FINER’S annual symposium on prospects for the new 
year. Those who contributed their opinions are T. 5S 
Petersen, president, Standard Oil Company of California 
James C, Donnell I, president, The Ohio Oi! Company 
Robert G. Dunlop, president, Sun Oil Company; L. | 
McCollum Continental Oil Company; J. S 
Leach, chairman, The Texas Company; and Reese H 
Taylor 


But there is a sobering note in the if composite predic 


pre sident 


president Union Oil ¢ ompany of ¢ alifornia 
tions, The promised rewards hinge to a degree upon the 


outcome of these problems 


® Government interference must be thwarted through 
upset of the Phillips ruling in an impending congressional 


fight 


® Supply and demand must be brought into balance 
Some of the executives specifi ally pointed to the neces 
sity of healing the family rift over imports, though they 
disagreed as to the remedy 

Chere were other challenges pointed out in answer to 


this question 


What are the two most important probli ms fac 





ine the otl industry during the coming Y ear? 





Petersen The [freely stmosphere which 


has existed in the past for petroleum and natural gas is 
| ] 


compe titive 


now seriously threatened by federal control on natural 
was as a result of the Supreme Court decision in the 
Phillips case It is essential to contiuance of amplk 
supplies for consumers in the future that this decision be 
nullified by appropriate legislation by the Congress 
Excess producing and refining capacity, for a national 
emergency, attained at federal government request by 
the industry at the latter’s own expense, constitutes a 
sizable problem if we are to avoid periods of uneconomi 


production of crude oil and products 


Donnell 


to obtain an amendment to the Natural Gas Act in order 


The industry's primary task during 1955 is 


to restore the freedom which is needed for insuring an 


adequate and continuous supply of oil and gas. Federal 
regulation of natural gas sales at the wellhead can’t help 
but lead to conflict and confusion between and among 
the Federal Power Commission, the various producing 
states, and the thousands of units in the industry. While 
its net tangible result will be an adverse effect on the 
supply of natural gas, the moral issue is much more com- 
pelling as a force for uniting oil and gas producers in de- 
manding release from federal control. In the forthcoming 
struggle, producers should be strengthened by the knowl- 
edge that they are fighting for the preservation of funda- 


mental principles which have made the U. S. great. 


The two most important problems facing the 
limitations 


Dunlop 
industry during the coming year are: (a 
upon economic freedom by government, and (b) restora- 
tion of petroleum supply and demand equilibrium 

a) Encroachments upon economic freedom have taken 
place in the area of price making (regulation of prices 
for natural gas sold by independent producers in inter 
state commerce for resale, and price inequities resulting 
from the operation of toll road authorities); and in the 
area of marketing structure (divorcement proceedings 
against integrated oil companies, and exclusive dealing 
litigation 

These inroads into competitive freedom have, in effect, 
denied two basic economic truths: first, that the lowest 
possible price to the consumer consistent with the best 
employme nt of productive resources Can re sult only from 
the action of many individual units in a freely competi- 
tive system: and second, that the most effective and low 
est cost distributive system is the one that evolves when 
competitors strive for maximum efficiency in a tree 
market 

b) During the past several years, in the interest of 
national defense, the industry has built more producing 
and refining capacity than would have been called forth 
by normal economic demand, thus raising the problem of 
excess capacity. So long as international tensions makes 
this necessary, a major problem will be one of adjusting 
the supply rates (within the framework of excess capac- 
ity) to the more moderate increases in demand that are 


antic ipated 


McCollum 


the oil industry during the coming year are 


The two most important problems facing 


A. The issue of federal control over the production of 
natural gas. This matter is of vital concern not only to 
the industry but to all the natural gas consumers in the 


country, because the finding and developing of the future 
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supplies of gas are threatened. 
B. The attainment of a proper balance between supply 


and demand, This problem is being aggravated by th 


rapid increase of foreign production which reduces ex- 


port of petroleum products from the U. S. and causes 
extra pressure for the importation of crude oil and prod- 
ucts into the U. S. The immediate solution of this prob- 
lem appears extremely difficult 

Leach—-In reviewing the outlook for next year, we be- 
lieve that there are three paramount problems facing the 
all equally important: 
The continuing effort to re- 


industr 
l. De pletion allowance. 
duce or climinate the percentage depletion allowance 
threatens the ability of the industry to continue its ex- 
ploration and drilling activity. If the depletion allowance 
were materially reduced or eliminated, it would result 
very shortly—in higher prices for petroleum products 
lower demands, and, more important, lower reserves. The 
industry's inability to continue building its reserves would 
jeopardize the defense and prosperity of the nation 


2. Natural va 


The Supreme Court decision in the 
Phillips Petroleum case results in a new source of gov- 
ernment interference with the oil and gas industry. The 
new ruling—which empowers the FPC to apply the rigid 
public-utility type provisions of the Natural Gas Act to 
production, processing and gathering of natural gas which 
ultimately moves in interstate commerce—constitutes a 
direct threat to the development of the nation’s gas re 
sources. We think this regulation unwise for several 
reasons 

® It impairs established contractual rights 

@ It discourages further investment in gas deve lopment 

® It conflicts with state conservation rulings and orders 

© It results in federal control of oil production 

® It applies public utility con epts to a competitive and 

speculative business 

We believe that the Natural Gas Act should be 
amended to except from its provisions the business of 
producing, gathering and processing natural gas and 
the resulting sales to those who transport it in interstate 
commerce 
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}. Imports. The threat of additional restrictions against 
[ >. imports ol petroleum constitutes a menace to the 
national security, the petroleum industry, and petroleum 


consumers 


Nearly all foreign crude oil being brought into the U.S 
is imported by firms with interests primarily in the do 
mestic industry. The individual business decisions that 
in the aggregate, determine the actual level of imports 
are, in consequence, made in full light of existing do 


mestic requirements and domestic production trends 
The record shows that these individual decisions by mem 
bers of the industry have, in fact, been consistent with 
strong vitality and growth in the domestic producing in 
dustry which, over the years, has established an outstand 
ing record as a “growth industry.” This approach has 
made a vital contribution to America’s economic welfare 


and security by enabling the industry to make flexible 





1955's Most Important Problems 





adjustment to long-run trends in America’s petroleum 
requirements and to meet crucial emergency needs for 
petroleum 

It is clear that any legislative restriction, whethe: 


tariff, quota, or some hybrid scheme, would tend to 
rigidify the level of imports and to eliminate the re- 
quired flexibility 

Paylor—-In our opinion, the two most important prob 
ler areas at the prese nt time are related to the imbalance 
between supply and demand and to the trend toward 
federal government control of private industry 

Lue largely to a general economic readjustment, de- 
mand for petroleum products during 1954 has not 
achieved expected levels, Simmultaneously, large imports 
of low-cost foreign crude oil and the excess refinery ca- 
pacity built as standby facilities against a possible na- 
tional emergency have resulted in over-supply. Conse- 


quently, inventories became burdensome during 1954 


Although progress has been made in solving this problem 
it will continue to merit close attention by the industry 
During 1954. the U.S Supreme Court decided in the 
Phillips case that the Federal Power Commission had 
suuthority to regulate the wellhead price of any natural 
was that goes ultimately into an interstate transmission 
line. Subsequently, the commission has issued an order 
lreezing prices for such natural gas in complete disre- 
gard of competitively negotiated contracts between buyers 
und sellers, Unless this intolerable situation is rectified 
by lewislation, it will seriously retard exploration for any 
development of natural gas reserves for interstate ship 
ment, This will lead ultimately to inadequate gas supplies, 
and the previously rapid expansion of interstate natural 
fas transmission lines to meet customers’ needs may not 
continue, The Phillips decision is but one facet of a trend 
toward governmental intervention in private industry 
Other important evidences of this trend include the 
suits instigated by the Department of Justice to divorce 
integral activities from integrated petroleum companies 
and the proposals related to “end-use control” of fuel 
resources, Together these pose a real problem to industry 
in general and the petroleum industry in particular. The 
consumer is also threatened, in that success of such at 
tacks on free enterprise would inevitably result in reduced 


etic mency and hieher pe troleum product prices 


Will industry earnings stand up? 





Petersen--I believe that the industry's carnings will 
stand up well in 1955 

Donnell 
with those of 1954 


Earnings in 1955 should compare favorably 
This conclusion is predicted mainly 
on an increase in crude oil production and refinery runs 
to stills resulting from an anticipated demand increase 
of about 4 percent, Of course, any increase in imports 
would limit the increase 

Dunlop 
than those of 1954 


MeCollum 


be at approximately the same levels as those in 1954 


in crude oil production 


On balance, 1955 earnings should be not less 
Earnings of the industry in 1955 should 

Leach—The outlook for the industry leads one to ex- 
pect that earnings in 1955 will be somewhat lower than 


in 1954 due to rising costs and severe competition 


100 


Taylor—Uniless serious unexpected weakness in the 
U. S. economy should develop we believe that earnings 
in the petroleum industry next year should be at least 
comparable to those of 1953 and 1954. The federal tax 
relief measures of the past year should compensate par- 
tially for the less favorable aspect of reduced profit 


margins 


Will the U 


next spring? 


S. gasoline inventories be in balance 








Petersen——Judging from the fact that U. S. stocks are 
now only about 5 million barrels higher than a year ago 
as compared with 20 million or more last summer, I 
would anticipate that there is a good chance of these 
not being excessive next spring. However, this is pre- 
dicated on no overproduction this winter, which could 
occur if a cold winter should stimulate refinery runs for 
heating oils 

Donnell 
oline inventories will be gained by next spring depends on 


Whether or not the necessary balance in gas- 


we ather conditions I feel. howeve We that the re isa good 
chance the balance will be attained and that the price 
structure will not be markedly different than at present 

Dunlop Sore improvement in the gasoline inventory 
situation has taken place The de gree to which this trend 
continues into spring will depend upon how far refiners 
are able and willing to adjust refinery throughput and 
product yields as the winter season progresses 


McCollum 


the end of the driving season in the fall of 1953, were 


Gasoline stocks, which were too high at 


pyramided during the winter, so that they have been 
well above desirable levels all during the current year 
Despite the fact that stocks (as of the end of November 
are approaching the levels of a year ago, they continue 
to be too high in view of current and anticipated demand 
Stocks can be brought back into balance by the end of 
next summer, or perhaps carlier, if each refiner will ap- 
praise his stocks in relation to realistic sales forecasts and 
govern his refinery operations accordingly This will 
necessitate self-imposed restraints both as to crude runs 
and gasoline yields 

Leach 


next spring, probably reaching 190 million barrels by the 


Gasoline inventories will still be relatively high 


end of March. However, increased demand will tend to 
reduce the downward pressure on prices 

Taylor—-It is expected that inventories will achieve a 
more cconomie balance with demand during 1955 
greatest industry 


What may be considered the 





accomplishment of 1954? 





Petersen—-I believe that the promulgation and ap- 
proval of the Iranian agreement is probably the most 
outstanding accomplishment 


Donnell 


supply more nearly into balance with demand, an ac- 


During 1954 the industry managed to bring 


complishment which is noteworthy as we enter a new 
veal 
Dunlop—It is difficult to single out any one develop- 
ment as the greatest industry accomplishment of 1954. 
Unquestionably, however, included in any listing of the 
industry’s accomplishments would be the substantial in- 
crease in the quality of motor gasoline which has been 
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made available to the American motoring public during 
the year drawing to a close. The motor fuels available to 
the consuming public in 1954 reached undeniably high 
standards of quality and have been available to the public 
at the competitive price levels which have been char- 
acteristic of the petroleum industry. 

McCollum—The greatest industry accomplishment in 
1954 was the continuation of a drilling rate such that the 
U. S. now has a reserve productive capacity approaching 
2 million barrels per day; this provides the American 
public with a large degree of security, as it exceeds cur 
rent import rates by about | million barrels daily 

Taylor—Probably the outstanding achievement of the 
petroleum industry during 1954 has been its demonstra- 
tion of the flexibility of the private enterprise system 
During a period of slackening product demand and rising 


inventories, the industry has been able to expand its 


E. B. McCONNELL 


W. R. ARGYLE 


production and refining facilities to meet the require 
ments of a possible national defense emergency without 
impairment of its financial position and without the 
assistance of the federal government. Of course, there is 
a limit to the industry's ability to absorb the financial 
impact of a permanent over-capacity. If this situation is 
to continue indefinitely, ways must be found for the 
industry to earn a return on its defense-inspired capacity 


investments 

Leach 
dispute was one of the greatest industry accomplishments 
in 1954 


lianian government and to the petroleum industry. We 


In my opinion, the settlement of the Lranian 
As the agreement is written, it is fair to the 
confidently expect that the Iranian solution will ease the 


tension in the Middle East and will be a strong contri 


bution to international peace 


They See Process Advances... 


PROCESS ADVANCES will at once constitute the 
greatest developments and aggravate one of the greatest 
problems in the refining industry during 1955 

Six refining executives who participated in PerroLeum 
REFINER’s annual symposium were in the majority both 
confident and concerned over processes which will result 
in a capacity for quantity and quality performance be 
yond current needs ‘ 

Participating in the symposium were E. B. McConnell 
vice president, The Standard Oil Company (Ohio 
Cleveland, who is also the American Petroleum Insti 
tute’s Vice President for Refining; William Naden, vice 
president, Esso Standard Oil Company, New York; 
W. R. Argyle, vice president, Sinclair Refining Company, 
New York; C. C. Tate, manager, Refining department, 
Phillips Petroleum Company, Bartlesville; K. E. King 
man, vice president, Union Oil Company of California 
Los Angeles; and Walter Famariss, Jr., president Fama- 
riss Oil and Refining Company, Hobbs, N. M 


They were asked 
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What do you think will be the biggest develop 
ment in petroleum refining during 1955? 








Their replies 


McConnell—I think it is safe to say, perhaps even 
obvious, that the impact of catalytic reforming will be 
the major development, As your journals have pointed 
out, there will be some 50 units in operation during 1955 
and more under construction, This development is not 
limited to large refiners either, as some of the earlier 
technological advances were in their carly commercial 
operations. Everyone, large and small, will be struggling 
with the problems incident to integration of a new proc 
ess into his scheme of operations. Licking the bugs, de 
veloping optimum operation conditions, training opera 
tors, technologists, and maintenance people, and myriad 
related activities will occupy the time of refiners 
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Biggest Refining Development in ‘55... 





ing during 1955 is likely to be the establishment on a 
commercial basis of fluid coking. Coking itself, of course, 
is an old art but previous methods and processes for 
carrying out the operation have been expensive and have 
Such methods 


been restricted to areas where fuel oil 


resulted in rather high yields of coke 
have therefore 
n limited with the result that the differen 
tial between crude and fuel oil has been quite high 


outlet has b 


The fluid process produces substantially lower coke 
yields with correspondingly higher yields of gas oil which 
can be used for catalytic cracking. Furthermore, the 
equipment is comparatively simple with consequent low 
investment costs, It now appears that this process can 
he economically justified for most situations existing in 
this country 

With the commercial establishment of such a process 
the refining industry will have a tool which will make 
it more or less independent of crude gravity and thus 
permit refining operations for the production of gasolin« 
and other distillate products without being hampered 
by the necessity of getting rid of fuel oil. In the past 
tail that 


in the future 


excessive fuel oil produc tion has often been the 
wagged the dog,” but we anticipate that 
we will not have to face this particular situation with 
the developr nt of this new proces 

Argyle—-A forecast of what will be our biggest refining 
development in 1955 and what will be our biggest refin 
ing problem can, to my mind, have but one answer. | 
would say that the increasingly widespread use of cata 
lytic reforming in the coming months and the resultant 
capacity for quantity and performance quality beyond 
clan the mayor atten 


current needs will and should 


tion of petroleum refiners this year 

Catalytic reforming is no longer an infant in the indus 
try. It has been growing rapidly in use, The construction 
projects announced and under way will shortly bring it 
to lusty maturity. Its influence already is apparent, and 
it 8 at once a great challenge and a great opportunity 
for the industry 

Che highly efficient and economic cat reforming proc- 
ess now makes it possible for refineries of all sizes to 
readily turn out top-grade products. The availability and 
the proffered supplies of these products will before long 
exceed current and anticipated demand 

Unless there is a reasonable degree of restraint by 
refiners, the industry instead of being the beneficiary of 
the new instrument may become instead its victim. Pru- 
dent economic consideration should counsel refiners to 


relate operations reasonably to needs 


Most 
means for motor fuel octane 
not so well understood is that the free hydrogen released 
a somewhat similar im 


what cat reforming 


But perhaps 


industry people realize 


production 


by the process makes possible 
provement in the quality, stability, and real value of 
“center of the barrel” products such as home heating 
fuels, diesel fuels, jet turbine fuels and so forth 


In technical jargon, we refiners can take the side 
stream distillates of cat cracking and by hydrogenation 
using the hydrogen by-product of cat reforming) build 


back a quality in distillates which otherwise would be 


102 


attainable only by the straight run distillation process 
with its limited production 

So, we have in cat reforming a tool for more and 
better products from the top to the residual part of 
the barrel 

We must use this tool wisely and economically in the 
interests of the consumer, the owners, and our own em- 
ployes. We must use it as an instrument of progress and 
efficiency, and by moderation and restraint keep it from 
becoming an instrument of economic destruction 


Tate—The dieselization of trucks, railroads and ships, 
and the rising importance of the jet airplane for com- 
mercial as well as military use has increased the impor- 
tance of the higher boiling range distillates as engine 
fuels. In 1955 the industry undoubtedly will direct in- 
creasing attention to this important phase of the engine 
fuel business and to possibilities for significant develop- 
ment of improvements in the quality and a more eco- 


nomical production of such fuel 


Kingman—-It is my opinion that 1955 will see a con- 
tinuation of the present high rate of installation of cata- 
lytic reforming facilities. This process has demonstrated 
its effec.iveness in upgrading octane quality of gasoline 

I believe that in 1955 we will also see a greatly in- 
creased utilization of the by-product hydrogen resulting 


quality of 


from catalytic reforming to Improve inter- 
mediates and finished products, We know that hydrogen 
can be used with suitable catalysts to desulfurize gaso- 
line, stove oil and dic sel, It can also he used to upgrade 
cracking stocks and cycle stock. These same catalysts 
primarily cobalt-molybdenum) are also effective in r 
moving nitrogen compounds by hydrogenation. The ad- 
vantages of catalytic hydrogenation on many petroleum 
fractions are so pronounced that I believe much of the 
by-product hydrogen from catalytic reforming will be 
used in this manner. It seems unlikely that we can afford 
to use by-product hydrogen in manufacture of ammonia 
and other chemicals, Probably we can afford to gencrate 
hydrogen from natural gas to make it available for 


hydrogenation 


What is the biggest problem the refining industry 





face s as we enter 1955? 





McConnell——There are two areas that appear critical 
One is the ever-present problem of earning a sufficient 
return on refining investments, With the capacity availa- 
ble today—-and without getting off into the side issue of 
what got us where we are—there will be constant price 
pressure in the wholesale markets for refined products 
The upward pressures on costs brought on by quality 
level requirements of today’s automobiles and other fuel- 
consuming units will continue. The refiners will be in 
the middle, not an unusual position, but one that re- 
quires constant vigilance 

The other area, again not new but scrious, is the mat- 
ter of staffing industry with technologists. In spite of 
high wage rates and good working conditions associated 
with the industry, and in spite of the efforts of many 
industrialists and college administrators, the chron 
shortage of competently trained technologists continues 


This is aggravated by the general shortage of manage- 
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ment talent, since many technologists are absorbed into 
administrative duties each year and are lost to direct tech- 
nological effort. It would seem to me appropriate that 
refiners give a long look in 1955 at their future require- 
ments of technologists and let their imaginations loose 


on the means to meet those requirements 


Naden——The biggest problem the refiner faces in 1955 
is likely to be one of tailoring his operations to fit his 
sales outlets. This problem has already been discussed at 
length by a number of people, but it is quite apparent 
that the solution is not yet clear. With the development 
of catalytic cracking during the war and catalytic re 
forming during the last several years, the refiner has 
replaced his old working tools of thermal cracking and 
reforming. During most of 


thermal this replacement 


pe rion we have bee nina se lle r’s market, in whi h most 
every piece of rehning equipment was used in an attempt 
to meet sales requirements. During this period the main 
object of the refiner was to get the maximum number 
of barrels of product from his equipment 
The return of a buyer’s market and the increase in 
refining capacity associated with building up a reserve 
for defensive purposes has put the refiner in a position 
where he cannot continue to operat his equipment at 
Fortunately, the new catalytic refin 
flexible 


as to permit the 


maXximunh Capa ity 


ing tools we now have are quit and can be 


operated in such a manner refiner to 
vary the ratio of gasoline to middle distillate yields ove: 
rather a wide range. It is now essential that the refiner 


learns to devel p the extent of the flexibility in ord 


that he can satisfactorily meet his sales requirements 


without building up excessive inventor of unwanted 


produe ts 


Pate— Ihe 1955 
will be to nain competitive in a highly competitive 


field. He 


highest real qualitv and lowest cost motor fuel for the 


biggest problem for the refiner im 


must conduct his operations to produce the 


consumer t the same time, if he intends to remain in 


business he must make a proht In order to do this he 


must streamline his production minimize maintenance 


and avoid excesses in the octane race whi h may on! 


add to expense without creating real value for the con 


sure! 


Kingman I believe the biggest problem facing us a 


we enter 1955 is the traditional one which faces refining 


Januar 


C. C. TATE 


WALTER FAMARISS, JR. 


people; namely, that of operating the complex refinery 
machinery which we have created to turn out the mul- 
titudinous high quality and specialized products which 
our customers now expect Refinery operations have be- 
come so specialized and technical in nature that no 
individual can reasonably expect to be conversant with 
all the ramifications in any large refinery. We 


the effective 


require 
team effort of a carefully selected and 
highly trained organization to keep chis machinery run- 
ning 

I believe our problem will be to formulate and com 
prehend the objectives which we must meet and to 
translate them into terms that the operating team can 


understand and accomplish 


Famariss—There will be imbalances in 1955, Perhaps 
the cancer of gasoline wars will cause a financial im- 
balance. Again, it could be an imbalance of supply 
caused by gross misjudgment at the management level 
of high capacity or a selfish maneuver, These and an 
unknown multitude of others are family problems, none 
of which have ever failed to find a solution in the entire 
history of oil refining 

There is avchallenge in the calendar of 1955 who has 
greatest threat refining and all 


It lurks in the deep, in 


as his accomplice the 
the oil business has ever faced 
sidious shadow of government control. It is fronted by 
FPC control of gas price at the wellhead, There is your 
threat and there is the challenge. It may seem abstract 
in January of 1955 to visualize bureaucratic control of 
oil by such innocence, but be not misled, Historical read 
ing will unfold the pattern and it is not as far as you 
think 


ri aptiy ity 


from unsuspicious innocent encompass to total 


Sureaucrati police are not necessarily dressed 
in military uniform, I fear not the imbalances and prob 


lems of our refining industry. Some of us will come out 


of 1955 wounded, even some as fatalities and others 
ur greatest responsibility is to cut off the 


which literally seek to 


unscathed 
initial tentacle of those clement 


destroy us 


It will be a good game the refining industry plays in 


1955, for the team is made up alone of men with the 


fire of conviction and uncompromising courageousness 
We ask no quarter—nor do we wish to give quartet 
regards Washingtor 


particular] as 
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.S. Demand to Increase 4.3 Percent 


® Supply is more than ample to meet increase in petroleum product demand. 


© Jet fuel takes biggest product jump. 


George 6B. Gibbs, 
Katiner Staftt 

[HE PETROLEUM INDUSTRY'S growth will close! 
ompare with the expected 4 percent gain in the Amer 
in economy in 1955. Four percent doesn't seem like nmuc. 
vhen compared to years where there's a 10 percent gain 
usually in times of national emergency however, the 
rrowth in 1955 will be built on a solid economic founda 
tion, not upon a speculative upsure|es or an increas brought 
by artiheial stimuli 

Che over-all demand for petroleum products (total do 
mestic and export) in 1954 wound up at approximate] 
8.115.000 barrels per day l percent greater than the 
ecord high established in 1953. For 1955, demand will be 
ibout 6,466,000 barrels per day in mmecrease of 4.5 pet 
cent over 1954 

lo meet this demand, refinery runs to stills during 1955 
vill be about 4 percent higher—-7,279,000 barrels per day 
Bee 1s the industry has been drawing cdown Excess stocks 
f gasoline and distillates, runs for 1954 were a shad 
heiow those of 195% Except for gasoline the inventory 
idjustment has been compl ted, The two question marks 
on runs to stills are the weather and further inventor 
idjustmnent, The estimates for 1955 have been based on a 
normal winter. Further, it was assumed that refiners will 
make more than their usual seasonal shift frem output of 
rasoline to output of distillates. If they don’t make this 
more-than-normal shift. then there will be a shortage of 
distillates and a @lut of gasoline before spring 

The year 1954 was not only an adjustment from th 
tandpoint of inventory but also from the standpoint of 
Capacity Normal supply and demand conditions in 1950 
vere disrupted by the Korean crisis. The government 
uked the industry to establish a security cushion of at 


least one million barrels a day of excess producing and 


TABLE 1-——Estimoeted Demand Ali Olls—1955 


ooo B/D Percent Change 


Domest 
(hameli ne 
Kerimine 
Distullates 
Jet Fuel 
Hemd ual 
All (Mher 


Laports 
(rude 
Refined Produets 


Total 


Total Demand All Uile 


ehning ¢ apacity There was no strictly economic justifi 
tion for this added capacity, because the market had not 
expanded to the requested level. The industry did expand 
even more than this and found itself in 1954 with a 15 
percent excess refining capacity. All the expanding done 
n 1951, 52, and 53 would otherwise have been spread ove! 
i period of five or six years, This over-capacity is howeve 
no cause for oil industry alarm since any industry as vital 
iS pr troleum to the country’s security and welfare ha 
have reasonably spare capacity 

Further, the industry ran its refineries at 75 to 80 per 
ent of capacity before World War II. The curent 8 
percent figure is entirely in keeping with history, simp! 
meaning that the industry is a little ahead of the actual 
urrent demand 

The increase in the number of automotive vehick 
cannot help but increase the domestic gasoline consump 
tion--up probably 3.6 percent over 1954. Also, the ir 
dustry in 1955 will not be faced with a lessening of militar 
needs as was the situation in 1954 

Kerosine and residual! fuels will see only a small in 
crease in demand-—1.5 and 2.7 percent respectively; how 
ever, distillate fuel oils are expected to increase 8.6 per 
cent. This would be in line with the continuing rise in the 
number of oil burners in use 

Biggest jump in demand will take place in jet fuels 
15.3 percent. Production of jet fuel is now above the leve 
of lubricating oil production and should average about 
180,000 barrels per day during 1955. Despite the fact that 
the military has converted many medium bomb wings 
ind all fighter aircraft to jets, the reciprocating aircraft 
ire far from being dumped 

Jets haven't made a dent in civilian airlines yet. They’ re 
not expected to, either, until 1958. Even in the foresec 
bye 


ible future, they are to supplement—not supplant—t! 


piston-engine transport 


TABLE 2—£stimated Supply of All Oils—1955 
(000 of 8/0) 


Estimated 
1955 


F stemated 


Jomestic Crude Prod ' A 4,650 
1) 


Domestic NGL, et ‘ 2 


Total Domestic Praductior Oe 1370 


mperts (Crude (h » 0 
mporta Refined Produ 


Total Imports 


Total New Sapply All Oils 
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3. Domestic demand for motor fuel 


As a matter of fact, the [ 
iviation gasoline will reach the peak of 124,000 barrels 


S. military requirement for 


per day during 1955 and then gradually decrease to ap 


proximately 100,000 barrels per day during 1960. Briga 


lier General White* 


iViation gasoline demand as follows 


has put a strong case tor military 
It is true that every 
fighter aircraft in the Air Force is now jet propelled, and 
nany of our medium bomb wings are rapidly being con 
erted to B-47 jet bombers. However, on the other side of 
he ledger our transports and support-ty pe aircralt are 
cing replaced with larger type aircraft which not onh 
onsume more fuel but require grade 115-145 instead of 


the B-29 wings 


' 


1). For examplk which are 


] , 


cing replaced by B-47’'s 


undred barre Is per da 


grade 100 
normally consume about five 
while a wing of the giant trans 
port, such as the C-97 ( Boeing Strato-cruiser consumes 
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4. Domestic demand for distillate fuel oil 


ibout fifteen hundred barrels per day. or about th 

times the quantity of a wing of the B-29 Another factor 
which will have a bearing on our future aviation gasoline 
requirement is the converting of SAC 
from KB-29’s to the more powe rful KC-97's 


larger consumers of high octane gasoline 


at rial tankers 


which inf 


Refiners can expect more foreign crude oil in their rus 
in 1955, Crude unports will probably increase 7.2 percent 


making the supply of crude oi! ample to meet product 


demand tt 
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Taking Stock 


Cecil W. Smith, | 


CRUDE Olt 
Pro 
duction 
Daily 


Stocks 
End of 
Month 


Rune to 
Seille 


MONTH Daily 


1942 


November 


D deco re beer 


1958 
Je 


Week Ended 
u 4 
Theta f 


Source 


1%) 


CRUDE 


RUNS TO STILLS 


GASOLINE STOCKS 


Mer of Bere End of Rarwh 


co 
RESIDUAL FU 


- . . 


GASOLINE 


Stocks 
End of 
Month 


Pro 
duction 
Datly 


EL STOCKS 


Pro 
duction 
Daily 


hw Barve 


@ Refining rate highest since May 
®@ Gasoline stocks under 1953 level 


@ Oil imports at nine-month peak 


DISTILLATE RESIDUAL 

KEROSINE PURI FURL 
Pro- 

duction 
Daily 


Stocks 
End of 
Month 


Pro- 
duction 


Stocks 
End of 
Month 


Stocks 
End of 
Month 


1° 100 


; 116,006 
RA 


09 582 


many 


202 52 655 
2.468 ] 167 
S02 

s44 

706 

WO4 


rROLEUM 


tna o 


KEROSINE STOCKS 


” 


DAILY 
IMPORTS 


Crude 
ou 


Total 
Otls 


QR4 
165 


35 
O86 
112 
Lo 0 
096 
1,050 











What's Ahead (___T_ 





Coe) 1955— 


World Demand Expands Faster 


Free world outside the U. S. can expect a further expansion in petroleum 


demand of about 8 percent in 1955. 


Robert S. Spann, 


— 
Retiner taft 


PETROLEUM DEMAND in foreign areas continues 
to expand at a faster rate than in the United States and 
sparked primarily by an anticipated high level of indus 
trial activity in Western Europe, the trend of sizable an 
nual increases in demand abroad is expected to continue 
in the ummediate future years barring any major military 
or political upheavals 

While the I 
demand of about | percent in 1954 over the preceding 
year, the growth in demand in other parts of the free 
Jased on prelimi- 


5. was experiencing a gain in pe troleum 


world amounted to nearly 9.5 percent 
nary figures, the volume of demand for all oils reached a 
new high in 1954, averaging approximately 5,360,000 bat 
rels daily 

A compilation of current estimates for 1955 indicates 
that the free world outside the U. S. can expect a further 
expansion in petroleum demand of about 8 percent, or 
possibly slightly higher. This would boost total demand 
in these countries to an average of about 5,825,000 bar- 
Sy comparison, estimates of domestic demand 


rels per day 
in the U. S. for all of 1955 indicate 


exclusive of exports 
a gain of 5.5 percent 

Adding the anticipated 1955 foreign demand to that ex 
pected in the U. S. total petroleum demand in the free 
world in 1955 is expected to reach a level averaging 14,- 
005,000 barrels daily, or an increase of about 6.6 percent 
over 1954. Including a strictly estimated demand of 1,200,- 
000 barrels daily in the U.S.S.R. for 1955, the world total 
oil requirement for the year will reach 15,205,000 barrels 
daily 

The estimated 8 percent expansion in tree world de- 
mand outside the U. S. for 1955 is believed to be a con- 
servative figure, and if previous experience in the postwar 
years is any guide, this estimate may be revised upward 
by mid-year. The trend in recent years has been to greatly 
underestimate the demand in these foreign areas, espe- 
cially in the Western European nations, The original fore- 
casts for foreign demand for 1954 were under the actual 
demand by about the same margin as domestic demand 
for the | 

Ihe factors contributing to the unusually high rate of 


S. was originally overestimated 


growth in demand abroad generally are the increasing 
availability of petroleum as a source of energy in nations 
that had been almost solely dependent upon coal for their 
fuel requirements in the prewar years; the rapid postwar 
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yr 


recovery of many nations that was financed to a larg 
tent by U. S. loans and grants and the continued high 
level of industrial production in these countries; the rapid 
growth of refinery capacity in the major oil consuming 
nations abroad which has lowered the costs of petroleum 
products and created a new industry in many of these 
countries; and the intensified competition among inter 
national oil companies to supply these foreign markets 

The continued large expansion in demand in Western 
European nations has been the pace setter in the growing 
foreign petroleum market, In the first nine months of 
1954 European demand—exclusive of Russia and the [ron 
Curtain countries-—increased 14 percent over the like 1953 
period. For all of 1954 Western Europe was expected to 
record a 12 percent gain over 1953, Estimates for 1955 
place the gain in European demand for al! oils at 10 to 
1] percent over 1954 

rhis contradicts many predictions of a year or so ago 
that the expansion in petroleum demand in Europe was 
leveling off after a big surge in the postwar rebuilding 
boom in the United Kingdom and on the Continent that 
resulted in gains in demand of 17.5 percent in 1950 and 
16.5 percent in 1951, The annual increases declined to 
more modest margins of 8.9 percent and 8.2 percent, re 
spectively, in 1952 and 1953, but a new upturn started 
in 1954 

While final figures will not be 
months, it is believed the excess of new supply over de 
mand in all of 1954 possibly surpassed the peak level of 
$56,000 barrels daily reached in 1948. It is difficult thi 


early to predict the trend of new supply for 1955 in for 


available for a few 


eign areas with any degree of accuracy, but there is ample 
oil available in all the major producing ares——the Middle 
East, Venezuela, Canada and Indonesia to meet any prob 
able level of demand with a comfortable margin of safety 

Such a situation, plus keener competition and the r 
turn of Iranian production to international trade, has 
prompted many observers to predict a greater degree of 
price shading than was experienced in 1954. In the past 
year, price shading has been limited to refined products 
and, with the Abadan refinery on stream even at half 
capacity levels, there are many indications that price shad 
ing will be extended——particularly for residual fuel oil 
This trend could easily be extended to crude should re 


finers’ margins be greatly depressed 
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LPG Demand to Climb 


Phenomenal gains in previous years will not be equaled but increase in 1955 


should be as good as in 1954. 


George R. Benz, Pavi W. Tucker and W. F. DeVoe, 
Ph iI ps Petrole m C ompany 
ville, Ol 


Bartle } 


SALES OF LIQUEFIED petroleum gas sed an 
other milestone in 1954 with a healthy increase in volume 
1953. The outlook 1955 bette: 
with general upturn of business conditions 

Domestic and Motor Fuel—Sales of LPG for domesti 
and motor fuel purposes in 1954 are estimated at 3250 


pas 


over for appears even 


million gallons. This represents an increase of 9.2 percent 
over comparable 1953 sales. As usual the domestic and 
motor fuel market is the largest segment of total sales 
ind it was gratifying to see this increase where some 
other industries noticed a leveling-off How- 
the shorter and milder winter which characterized 


winters of 51-52 and 52-53 again prevailed and 


this year 
ever 
the 
erved to sharply limit larger increases in this category 

The summer sales did not hold up as well as the 


Phe 


pumping 


have in previous years due to the folowing reasons 
fuel the 
until late in the 


heavy irrigation load for 
units) did not 
of LPG for tractor fuel were off duc 
which sharply curtailed the use of tractors 

Sales of LPG for motor fuel during 1954 showed ex 
1953 to be 
separately in this report would exhibit the largest singl 
category is difficult 
to separate the quantity of LPG used as motor fuel from 
the 


estimated 


usually 


start summer: and sales 


to extreme drought 


ceptional gains over and if it were treated 


increase. As pointed out last year, it 


conservatively 
fuel 


this use 


However, it is 
sales of LPG 
In other 
umounted to nearly 625 million gallons or over 12 per 
the total sales 
200,000 


domestic 
that the 


25 percent over last year 


ove rall use 


motor increased 
words alone 
now more than 2500 
trucks 
und taxicabs operating on LPG LPG 
must add that which is used for 


cent of There are 
numbers of 


total 


buses, tractors and untold 
To wet the 
fuel market, one 
oil and was 
lift trucks and refrigeration unit engines in cargo trucks 


Outstanding during 1954 in the LPG motor fuel phase 


motor 


irrigation, well drilling, industrial tractors 


vas the interest in converting industrial tractors and lift 


TABLE 1-—Marketed Production of LP-Gas 


Demestic & 


Moter Fuel 


Percent 
Increase 


(Callens 


(le Thee Increase 


1, 140,588 
1,473,280 


2,200,707 7 
2,734,001 23 

2.536.500 | 
5,482,567 32 
4,227,275 ' 
4,477 370 5 
4,032,000 10 
5,134,000 4 


. 
a 
2 
‘ 
4 

, 
j 


Percent Industral 


$42,000 


trucks and driving over the road cargo truck 


refrigeration units 

LPG are becoming a familiar 
sight on the highway. ICC has reported that the LPG 
fuel system is safer than the systems used with either of 


engines 


service stations more 


the other two major motor fuels 

Industrial and Miscellaneous Uses—The sales in this 
category totalled 382 million gallons—-up 2.0 percent over 
1955. It is estimated that because of natural gas pipeline 
extensions or increased pipeline throughputs the indus- 
trial LPG load itself was down slightly from last year 
This seems reasonable also when one considers that one 
of the major treating which 
levelled off last year 
laneous applications more than offset the industrial loss 
so that the net is More industrial “standby” plants 
are being added as a protection against interrupted gas 


industrial uses is in heat 


However, the increase in miscel- 
up 


service with consequent shut-down and loss of produ 
tion. One of the major railroads has stated that propane 
is an ideal fuel for the gas turbine type locomotive since 
practically no maintenance is required but they do not 
contemplate using LPG as a fuel under present conditions 
of supply, storage and cost as compared with other fuels 

The possible use of LPG for “flooding” oil sands to 
the recovery from low reservoirs con 
taining viscous crude is of considerable interest 

Utility Use—Gas manufacturing demand or utility use 
of LPG for 1954 is estimated to be about 208 million 
gallons or 6.5 percent less than 1953. This is due to the 
mild and the natural gas line extensions or in 
creased throughputs. The latter two reasons are, however 
major It should be pointed out that in some 
areas, the demand for LPG for peak shaving showed 
sizeable increases due to the utilities taking on new hous 
heating loads. The use of LPG “in the mains” at 
housing developments continues to be very popular 


LPG For Chemical Manufacture—Sales of LPG as a 


inc rease pressure 


winter 


the ones 


new 


Rubber Percent 
Components Increase 
1,535 $14 
725,641 11.98 
177,450 21.1 
228,485 25 
$74,804 
170.907 
190,501 
317,000 
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raw material for the manufacture of chemicals and 
chemical intermediates showed only a modest increase 
of 1.0 percent over 1953, with an estimated volume of 
977 million gallons. This increase was brought about by 
an upturn in demand during the final quarter. 

Petrochemicals, as a group, made a much greater gain 
during the year, but most of the gain was due to in- 
creased use of methane and ethane in the production of 
anhydrous ammonia and polyethylene, Petrochemicals 
used in the textile industry, many of which are produced 
from LPG, had a slow year, and the market for synthetic 
alcohols and various anti-freeze compounds, also large 
consumers of LPG, was weak. These decreases were 
slightly more than compensated for by the requirements 
of new plants and full time operation of plants built in 
1953. 

Rubber—The demand for LPG as a raw material for 
the manufacture of synthetic rubber components de- 
creased by more than 18 percent so that the total volume 
is estimated at 317 million gallons, This reduction in the 
use of LPG for rubber during 1954 resulted from the 
substantial cutback in synthetic rubber production au- 
thorized by the Federal Facilities Corporation (formerly 
the Reconstruction Finance Corporation, Office of Syn- 
thetic Rubber 


Supply—The production potential of LPG continues 
to increase despite curtailment in crude-oil production 
and crude runs to stills at refineries, There were 20 new 
sources of LPG which were completed or nearly com- 
pleted in 1954 with a total production potential of ove: 


700 million gallons. This included 19 natural gasoline 


plants and one major refinery addition. Obviously, this 


increased capacity was not available for the entire year 
as some of the larger sources were completed near the 
end of the year. It is estimated that 15 new plants will 
be added in 1955 with a product potential of upwards 
of 200 million gallons. The production capacity is avail- 
ible to satisfy large increased demands for LPG, 

Many in the LPG business are wondering how the 
recently imposed regulation of independent natural gas 
producers is going to affect their business, Unless Con- 
gress acts to remove this regulation, it clearly will be 
detrimental to the LPG business. Natural gas is just one 
of the energy products of the petroleum industry which, 
along with LPG and refined products, compete with 
each other. About one-third of the natural gas is pro- 
duced with oil from the same wells, LPG comes from 
natural gasoline plants which process wet gas to remove 
the liquids and from refineries processing crude oil. Any 
regulation which adversely affects the production and 
marketing of any of these products, all of which share 
in the cost of exploration, development and production, 
will tend to increase the cost and decrease the supply 
of the others. And if the cost of LPG is increased and 
its supply decreased below market demand level, its 
competitive position with respect to coal, electricity, and 
other energy sources is endangered 


Storage—The storage facilities for LPG are at an all- 
time high. Storage has been increased at all levels—- 
producing, distributing and consuming. It is interesting 
to note that percentagewise, more tanks are being sold 
in the 500 and 1000-gallon size. However, with the con- 
tinued swing to LPG house heating, consumer storage 
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is still too often under-sized to meet the requirements 

The LPG industry in 1954 continued the rapid de- 
velopment of underground facilities for LPG, The 458 
million gallons of underground storage in use at the 
end of 1954 exceeded storage in use a year earlier by 
212 million gallons, a gain of approximately 86 per- 
cent, At the year’s end an additional 250 million gallons 
of storage was under construction or proposed, This is 
shown in Table 2 


TABLE 2 
Underground Storage for LP-Gas 


Jan. 1, 1954 | Jan. 1, 1985 
1,006,000 | «1,000,000 
Gallens 
Storage in Use 
Caverns in Salt Formations 212.1 
Mined Caverns 49 
*Btorage in Sand Formations 17.0 


Total Storage in Us 2440 

Storage Under Construction 
Caverns in Salt Formations 03.9 
Mined Caverns ibs 


Total Mtorage Under ( onstructs ion 140.5 

New Storage Prepesed 
Caverns in Salt Formations 
Mined Caverns 2.2 16.8 


“4 626 


Total New Storage Proposed 110.9 1004 

Total Storage (In use, under ec netruetion and presenti proposed 
Caverna in Salt Formations 57 HON 6 
Mined Storage S20 62.2 
*Storage in Sand Formations 17” 475 


Total 4756.4 708.5 


* The capacities of storage in sand formations are reported as the maximum volume 
used thus far as the ultumate capacity is unknown 


r'ransportation—It is estimated that there are a total 
of 26,144 pressure tank cars in service suitable for han- 
dling LPG. However, about 7500 of these cars are in 
other service, principally chemical. This would leave an 
estimated 18,644 cars in LPG service. More than 2100 
tank cars were added to the LPG fleet during 1954 
Another sea-going barge was christened and put into 
service this year. This makes a total water fleet of two 
LPG ships, three dual cargo ships, four propane barges 
two inland waterways, two sea-going) and one butane 
barge. While a substantial amount of the total LPG is 
currently moved by pipeline, new LPG pipeline projects 
have been announced for Mexico, USA and Canada 
Truck movement is increasing with the trend toward the 
use of large “blimp type” or single barrel cargotrucks 
instead of the twin barrel units because of increased 
payload 


Exports—Sales of LPG for export are up again about 
30 percent totalling 38.5 million gallons, New extraction 
facilities have been proposed for Canada, Mexico and 
England but are not yet in operation. These plants may 
affect the export market however the demand is on the 
upswing and the foreign LPG market is bright 

Outlook—-The gain m LPG sales for 1954 was a 
healthy one although not equal to the phenomenal gains 
of earlier years 

The house-heating market offers one of the greatest 
potentials for large volume increases in LPG sales. The 
motor fuel market is expanding and achieving wider a 
ceptance. It also offers great possibilities for increased 
volume. The air conditioning field is a growing market for 
year-around air conditioning using gaseous fuels ++ 
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f all 
equipment in the Petroleum Industry 
effort 
show 
that 


pacity operation fractionation 


In addition to serving the war 
the TAC 
up the 

had 
bubble cap 


campaign serve d to 


conservative approach 
taken in the design of 


that a 


hee n 


towers in major 


portion oft towers studied was capable 


; 


of handling 25-30 percent more than 


design rates and a number of towers 


handled 100 percent more than de 


Sign rate 
Since the 


close ol the wal several 


authors have presented design methods 


based on calculating definite areas 


for handling liquid and vapor, rather 


than on selecting a tower diameter 


based on uperficial vapor velocity 


adding two feet and then filling up 


the trays with bubble caps More re 





STATIC head of vapor can be a 
significant part of plate pressure 
drop in a high-pressure tower. 
This is overlooked in many dis- 
cussions regarding bubble tray 
hydraulics. 
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Figure 2—Differential pressure diagram.” 


cently the fundamental principle of 
the bubble cap has been under attack 
and at least five different types of 
low pressure drop fractionation trays 
have been described in the literature 
1950. Three of 


paratively recent deve lopme nts 


these are com 
One 


perforated or sieve tray is 


since 


type the 
by no means new but is in the public 
eye again as a result of being more 


or less rediscovered.” ‘These low 
pressure drop trays have as their one 
point of similarity the elimination of 
pressure drop arising from change of 
direction in the bubble cap. Coupling 
pressure drop on 


this reduction in 


the vapor side with a reduction in 


resistance to flow on the liquid sid 
affords an increase over 


bubble 


the various proponents of 


in capac ity 


conventional cap trays an / 
the sc low 
pressure drop trays report 25. 50 or 


even 100 percent capacity increase 
over bubble cap trays. Although these 
capacity advantages are real they can 
be attained only by careful process 
design. In refinery practice most frac- 
tionation towers are operated at nea! 
capacity rates with liquid and vapor 
loads somewhat in balance. Under 
these conditions the expected advan 
tage for the low pressure drop con 
tacting devices would be on the orde: 
of 15-25 percent. Higher capacity in 


creases might be attained for special- 
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ized operations having abnormal 


vapor to liquid loading or where the 


bubble cap trays were not properly 
designed. 

It is the purpose of this article to 
discuss fractionator tower capacity 
from the viewpoint of plant test pro- 
cedures that yield information as to 
the capacity of a given fractionator 
tower in a given service, Subsequent 
sections will describe the techniques 
that are used for obtaining informa- 
tion in the field as well as the calcu- 
lations that must be made to evaluate 
the performance of a fractionation 
tower. Prior to the discussion of plant 
test procedures it appears in order to 
define what is meant by fractionator 
For 


tray 


a given towel! 


there 


tower capacity 


with a given layout are 
two types of capacities that must be 
considered, namely the liquid han- 
dling capacity and the vapor handling 
capacity. These capacities are related 
rather than independent variables and 
it is necessary to understand the inter- 
relation of vapor and liquid capaci- 
ties to interpret plant test data 


In a fractionation tower liquid 
the the 


force of gravity while vapor flows up 


flows down tower duc to 
the tower as a result of a pressure 
gradient from the bottom to the top 
of the tower, At each plate the liquid 
meets a series of resistances which 
must be overcome before liquid can 
the These 


ances, which consist of the pressure 


flow to next tray resist- 
differential across the plate plus the 
height, hy 


are 


liquid resistances (weit 


draulic gradient, et overcome 
by building up liquid in the down- 
comer to the point where the liquid 
head is equal to the total resistance 
It is common practice to express the 
capacity of a tractionation tower as 
that combination of liquid rate and 
vapor rate which causes the height 
of liquid in the downcomer feeding 
a particular tray to be equal to the 
tray spacing. A further increase in 
either liquid rate or vapor rate will 
cause liquid to build up on the next 
higher tray and in a matter of time 
all of the trays above this point will 
fill with liquid 

It should be emphasized that flood- 
ing starts at one particular point in 
the tower and the build up of liquid 
is always experienced on the trays 


this The 


this point will continue to operate in 


above point trays below 


a normal manner and, if only a few 


trays have been flooded, a casual ob- 
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servation of operating conditions will 
not reveal that the tower is flooded 
It is the objective of a plant capacity 
test determine as 
closely as possible the point in the 


program 1) to 


tower where flooding starts and (2) 
to obtain heat and material balances 
which will permit calculation of ac- 
tual (tower conditions) liquid and 
vapor rates at the point where flood- 
ing starts. Comparison of the actual 
tray layout which is installed in the 


tower with a calculated tray layout 
based on the liquid and vapor rates 
obtained in the course of the capacity 
test often points to tray modifications 
which will permit an increase in 
tower capacity, This of course is the 
ultimate objective of most plant test 
programs. Another phase of a com- 
prehensive test program would involve 
analysis of a number of tray samples 
which would (after a bit of calcula- 


tion) yield data on tray efficiency 


and optimum feed tray location 
the 


fractionation operations can normally 


In refinery practice various 
be divided into two broad categories 
precise fractionation and crud 
fractionation. This division is based 
to a large extent on the difficulty of 
the separation that is to be made and 
to a lesser degree on the comple xity 
of the feed stock involved, In a ma- 
jority of the precise fractionation op 
erations the product will contain a 
maximum of five components and 
will be subject to a rigorous analysis 
In the 
the feed 


boiling 


case ol ‘ rude fractionators 


and product streams are 


wide mixtures in which no 
individual compounds can be identi- 
fied and the separation must be de 


Vhe 


first article in this series will describe 


fined in terms of boiling ranges 


the testing procedures for precise 
Part 2 will deal 


with the procedures for towers dis- 


fractionators, while 


tilling wide boiling range materials 
A precise fractionator, as the term 
implies, is one which is operated to 
obtain a sharp separation between 
two relatively close boiling materials 
Examples of this type of tower are 
the de ethanizers, depropanizers, ce 
butanizers, butane splitters, ete. which 
are found in natural gasoline plant: 
and in the light ends processing areas 
of refineries. The chief objective of 
a plant test program is to determine 
the of work that a 
tower can do in a given 
that is, 


amount given 
service 


what is the maximum charge 


rate for a certain separation, or what 
separation can be expected at a given 
charge rate? In addition, is the 
column making the separation in the 
optimum the feed tray 
correct, is there sufficient but not ex 
cessive reflux? All of these questions 
are subject to calculation, and must, 
of necessity, be calculated in design 


work; however, the process designer 


manner, is 


uses average data from a large num 
ber of towers plus a safety factor to 
The 
variation of a particular existing 
tower from the average is unknown, 
and can be determined only by plant 
tests. The kinds of tests, the procedure 
and equipment involved, and the eval 
the results 


allow for variation from average 


uation and correlation of 


will be discussed in the following 


paragraphs 


A capacity test is 
the 
internal vapor and liquid rates con 


Capacity Tests 


designed to establish maximum 


sistent with an operable tower, As 


stated before, these rates 


are not independent, but are inter 


maximum 


related such that the liquid capacity 
is decreased as the vapor rate is in 
creased and vice versa. If the capac 
ity conditions are exceeded, the excess 
liquid, over and above that which can 
overflow, will accumulate on the tray 
until liquid backs up in the down 
comer and the tray above to 
flood This 
up through the tower until the top 
plate is reached and liquid runs out 
line. It 


possible for a column to run smoothly 
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process will be repeated 


through the vapor is entirely 


when it is in a flooded condition, es 
pecially if the controlling instruments 
happen to be in an unflooded section 
suffer 

effi 


scp 


However, the separation will 


because of a reduction in tray 


ciency due to the poorer phase 


aration on the flooded trays In 


addition, the net bottoms rate will 


be a stronger function of the over 


flow capacity of the trays than of the 
fractionation, In 


charge rate and the 


most cases the instrumentation will 


that 
great deal of cycling and the 


be such flooding will cause a 
tower 
may become hopel ssly out of control 
A good capacity test will furnish th 
information 


NCCessa»ry to set ope ra 


not have 


therefore 


tions at peak rates and yet 


freque nt ups ts It will 
make it po sible to wet the most out 
of a given fractionation tower 
The tools for the 


test are the heat 


basi capacity 
balance 


Before 


and the 


material balances starting a 
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to check the ac- 


curacy of all flow meters. This should 


test it 18 necessary 
be done under normal operating con 
ditions when all rates are “lined out.” 
Sufficient taken to 
write complete heat and material 
It is also 


data should be 
balances around the tower 
useful to take charge rate and prod- 
uct rate that 
feed or be fed by the tower to be 
These data will 
check on the material balance and 


data on towers may 


tested serve as a 
ilso will give approximate analyses of 
the products to use in the preliminary 
heat balance. If the 
wood condition, the material balance 
will check within 3 percent. A heat 
balance around the condenser should 
also check within 3 
the overall heat and material balance 
including condenser and reboiler heat 
loads should check within 5 percent 


meters are m 


pere ent, W hile 


Just how is a capacity test done 


» ‘The type of 


at a light ends tower 
capacity test will depend a great deal 
on the heat exchange equipment 
available, For example, if the feed is 
heated by steam preheaters it may be 
possible to test the capacity of the 
upper and lower sections of the tower 
independently. The section below the 
feed tray can be tested by increasing 
reboiler heat while maintaining con 
stant reflux and allowing the preheat 
to decrease. In this manner the vapor 
ind liquid rates above the feed tray 
remain essentially constant and less 
than Thus the 
capacity of the lower section can be 


the flooding rates 


determined without interference from 
the top section, either by flooding of 
this section or from lack of condens 
The capacity of the top 
much 


ing Capacity 


section can be determined in 


the same manner by maintaining re 
boiler steam constant at some value 
below the flooding point for the bot 
tom while reflux 


und preheat steam until the top se 


section increasing 


tion floods, This, of course, assumes 
adequate condenser surface. If the 
tower is fed without independent pre- 
heat, the 


accomplished by increasing reflux 


increased loading can be 
and reboiler heat, In this case it will 
be necessary to determine which se« 

tion of the 
Methods for determining flooding and 


tower is overloaded 


locating the initial point of flooding 
will be discussed in subsequent para- 


graphs 


As the heat exchange capacity is 
important to tower testing, so is the 
instrumentation. Before starting the 
test sketch of the 
should be made showing the instru- 
mentation and types of control that 


work, a tower 


are in force. The location of control 
points and the position of thermo- 
couple $. bleeders, 


pressure taps, 


sample points, etc. should be noted 
Reference to this sketch will help to 
solve many instances of peculiar be- 
havior, much of which is due to the 
reaction of the instruments to flood- 


ing rather than to flooding itself 

Now to the actual capacity test 
itself. It has been found that the ac- 
curacy can be improved and the time 
decreased by making 
The first test 
is a rapid test designed to determine 

which the 
The second 


requirements 


two tests in succession, 


the approximate rates at 
column begins to flood 

test begins at rates only a few per- 
cent below the approximate flooding 
conditions as found in the first test 


and the rates increased very 


slowly, taking data when the tower 
lines out” after each increase in heat 


are 


input. For illustrative purposes, let us 


consider a capacity test on a light 


ends tower known to have its heaviest 
section and 


loading in the bottom 


using sufficient preheat to permit 
testing this section independently 
Since the loading in the bottom sec- 
increased by 
the 


it would be best to put 


tion is to be increasing 
the heat to 


charge rate 


reboiler constant 


the reboiler steam on rate of flow 


control, allowing a tray temperature 
te control the prehe at steam. In this 
way the tester has direct control over 
the rates in the lower section of the 
tower. In the first test the reboiler steam 
rate is to be increased rather rapidly 
until the tower appears to flood. The 
increases should be made in small 
increments, say | to 2 percen: of the 
reboiler steam rate, repeated as soon 
as the column “lines out” again. It 
has been found that frequent small 
increases in steam rate are much 
more satisfactory than large increases 
at a slower rate because the larger 
increases will upset the tower to some 
extent and may require long periods 
of time for the instruments to bring 
control again. A 


the column under 


| percent increase in steam rate can 
usually be repeated in 15 or 20 min- 
utes, whereas a larger increase may 
require an hour or more for the tower 


to regain steady state operation Once 


PeTROLEUM 


the first test is completed and the 
flooding point is found to within a 
few percent, the second test is begun 
by “lining out” the tower just below 
the expected flooding point. Again 
the reboiler steam is increased in in 
crements of | to 2 percent but the 
tower is allowed to reach equilibrium 
and a complete set of data is taken 
the 
again. Samples of the feed and of the 
products can be collected just before 
the flooding conditions are reached 


before steam rate is increased 


or if the tower floods before samples 
are taken the tower can be unloaded 
and 
or 2 percent below the flood point for 


; 


again allowed to “line out” | 
sample catching 

So far we have not discussed how 
to determine whether or not the 
column is flooded or where the flood 


Dhese 


be difficult problems depending on 


ing originates may Or may not 
what equipment is or can be made 
available. In some cases the presence 
of a flooded condition can be dete 
mined by examination of the product 
and the control 
However, 


rates temperatures 


these indications usually 


are not satisfactory for test work for 
the following reasons: 

1) A small change in product 
rate may not be readily apparent be 
cause of small variations in feed rate 
or because of variation in product 
flow caused by control valves. 

2) There is long 
time the tray be 


olten a time 


lag from the first 


gins to flood until the control tray 
floods, especially when rates are only 
slightly higher than 


ditions 


flooding con 


3) Flooding may start above the 
control tray and tower operation may 
remain relatively stable even though 
flooded. If it is necessary 
product rate and temperature indica- 
tions to detect 
necessary to wait 


to rely on 
flooding, it may be 
several hours be 
tween increases in tower loading 


A more reliable way to detect 
flooding is by means of a bleeder in 
the overhead vapor line ahead of the 
condensers. The presence of unusual! 
quantities of liquid indicates that 
flooding has reached the top tray and 
liquid is spilling over into the vapor 
line. Here again there is a long time 
lag between the start of flooding and 
its detection. In the 
suitable bleeder valve a careful heat 
the con- 


reveal 


absence of a 


balance around overhead 
denser will the 
liquid in the vapor line 


presence of 
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A vapor bleeder above an interme- 
diate tray is a still better method for 
detecting flooding. The bleeder should 
be located about half way between 
trays such that it will be in the vapor 
space when the tower is operating 
normally, but submerged in froth and 
foam when the tray is flooded. If the 
bleeder is opened during normal op- 
hot gas will 
however, if the bleeder is opened 
while the tray is flooded, liquid will 


eration, a come out; 


spray out, or if the tray liquid hap- 
atmospheric 
case in many 
the latent 
a cold dense 
the 


gas at 
the 


towers, 


pens to be a 
conditions, as is 
light ends 


effect 


many 


heat will cause 


fog to appear, Figure | shows 
log issuing from a depropanizer tower 
spilling conditions 
2,467,174 issued to 


describes a 


operating unde 
U. S. Patent No 
one of the authors 
spilling indicator” which records 
continuously the temperature of the 
ras flowing through the bleeder valve 
A sharp drop in temperature indi- 
ates that the has started to 
Hood, For qui k detection of flooding, 
the bleedet 
tray that initiates flooding. This tray 
not be the 
Therefore 


bleeders 


tower 


should be located on the 
s seldom known and may 
same under all conditions 


if is best to have several 


scattered throughout the section 
where flooding is expected. With sev- 
eral bleeders it is possible to deter- 
mine approximately where flooding 
starts and to follow its progress up 
the column 


Another method of detecting flood 
ing is by differential pressure meas 
When a fractionating tray 


s operating normally, there is a cer- 


irement 


tain pressure drop per tray which is 
head lost by the 
vapors going through the bubble caps 
the hydrostatic head of liquid on the 
the stati 


i function of the 


tray, and to some extent 
head of the 
majority of the published papers on 
hydraulics fail to take into ac- 
the 


amount to as 


vapor between trays A 
tray 
static head of 
this 


much as 30 to 50 


count the vapor 


However, may 
percent of the 
total measured pressure drop in the 
case of high pressure fractionators 


As the 


pressure 


tray loading is increased the 


tray also, 


drop increases 
mainly the head loss of the 
vapors through the caps, However, at 


the flood point the tray pressure drop 


due to 


continues to increase without further 


increases in vapor and liquid rates 


his 


is because of the accumulation 
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of liquid on the flooded tray and 
the subsequent backing up and ac- 
cumulation on the higher trays. It 


has been found that when the tray 


is completely flooded, the tray pres- 
sure drop when expressed in terms of 


no foam) tray liquid will ap- 
proximate half of the spacing 
he tower loading corresponding to 
the flood point can be detected easily 
with a recording differential pressure 


clear 
tray 


meter 

On Figure 2 are plotted typical 
data differential 
pressure meter, This particular meter 
was manifolded that 
drop measurements could be 


from a recording 


such pressure 
made 
across several different sections of the 


The 


meter readings, Differential pressures 


towel solid lines are actual 


been 
dotted 
drops 


between meter readings have 


estimated and are shown as 
lines. Accumulative 
are plotted; therefore, the difference 


represents the 


pre ssure 


between two curves 


pressure drop across one section ol 


trays are numbered 


bottom of the 


the tower The 
beginning at the 
tower. The feed entered above tray 
20. The following discussion will il 
the utility of the differential 


following the be 


lustrate 
pressure meter in 
havior of a column during 
test. At Point (1 
the feed tray was increased by adding 
heat 
the preheat was reduced to maintain 
constant loading above the feed, It 
will be noted that the pressure drop 
+ through 10 
while the 


a capacity 
the loading below 
samme time 


reboiler and at the 


increased across Trays 
and Trays 11 through 24, 
trays above 
When, at 
the loading was increased 
feed while 
heat, the 


through 10 


differential across the 
the feed remained constant 
Point (2), 
above the 


retaining con 


stant reboiler drop across 


Trays 3 remained un 
changed, the differential across Trays 
1! through 24 
showing the effect of the 
in that 


the drop across Trays 


increased slightly 

four trays 
section above the feed, and 
25 through 34 


increased substantially. The behavior 


when flooding is shown graphically 
Point (3 


beginning at Phe pressure 


drop across Trays 3 through 10 in- 
when reboiler heat 
then 


stant in continued normal operation 


creased slightly 


was added and remained con- 


The pressure drop across Trays 11 
through 24 continued to increase for 


that 
Since 


some 90 minutes indicating 


flooding started in that section 


the loading above the feed had not 


REFINER 


been changed, it could safely be 
said that flooding started at the feed 
tray or below, (A later examination 
of the tower internals showed a down 
comer restriction three trays below 
the feed.) At Point (4) the liquid 
buildup had reached the top of the 
middle section as shown by the level 
ing off of the pressure drop across 
Trays 11 through 24. At that tim 
the pressure drop across the top sec 
tion began to increase as the liquid 
buildup continued up the tower, A 
recording differential pressure meter 
allows almost immediate detection of 
flooding. If pressure drop measure 


ments can be made across different 
sections of the tower, the initial point 
of spilling can be detected. It is not 
recommended that any section span 
the feed tray unless, as was the case 
in the example, no other 


It is conceivable 


pressure 
taps are available, 
that the 
could be 


same type of information 


obtained on a low pressure 


tower by using a calibrated, highly 
accurate 
Other 


to observe 


pressure gage 


which have been 
used and detect flooding 


are the sight glass and the multiple 


devices 


tap gage class. The sight glass 


allows visual observation of the tray 
and would be extremely useful in de 
termination of the cause and mecha 
nism of flooding, especially if located 
that 


The multiple-tap gage glass, which 


on the tray initiates flooding 
is merely a gage glass with the top 
the 


the tray and the b 


connected to vapor space above 


ttom connected t 
several points on the tray and in the 
downcomer, can be installed to give 
flooding point and tray pressure drop 
and 


information in addition, to yield 


information on the downcomer hy 


draulics 


Once the test work has been com 


pleted, and the flood point of th 


tower is established in terms ol 
product, steam, and reflux rates, it is 
highly desirable to calculate internal 
loadings and to compare these with 
various correlations, This is important 
in that it may be possible to correlate 
the 


steam rate with product rate or com 


maximum allowable reboile: 
parison might show that the capacity 
is less than that of similar towers of 
the same size in which case it might 
be possible to increase the capacity of 
the tower with only minor changes 


the 
to know the 


In order to calculate internal 


loadings, it is necessary 


composition of the vapor and the 


11. 
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the This 


vhen dealing with light hydro 
j 


quid on tray in question 
ta 
good equilibrium and 
readily a\ ail 
be had 
Knov 


product 


carbons 
heat 
able 


on 


caus 


content data are 


analyse Ss can 
ba | 
the 


loads it is 
the 


and most 

the 
the 
the 


i ile ulate 


pure ¢ ompomnme rit 


ing composition ol 


ind heat possible to 


accurately composition 


of vapor and liquid on any tray al 


though a ste pw ise calculation will be 


Once the 


mole 


necessal ind 
the 
established 


compo wine 


weight or rates have been 


actual volume rates 


Man light 
ope rate at ele 
necessary 
de 
This « 


ipplying / 


the 


can calculated end 


lractionators ated 
hence it will 
the 


pressures be 


for lation 


he 


to correct Vapor 


from the laws an 
done 


ibility 


simp b compres 
found 
handbook 


of 


‘ brie h can be 
the 


fas to 


many text imag if 
reduced 
Since tray 
the 


there 


plotted as i function 


temperature and pressure 


temperature ire often near crit 


cal the 


be al 


ligjuid mixture will 


! 
ubstantial 


for 
thermal expansion 
correction to be ipplied to obtain the 


wtual liquid rate at tray conditions 


Alter 
have 


thy 


internal rates and densities 


the « ! 


been calculated 


hye 


pre di ted by 


apa ity o 


column can compared witli 


the ious 


hould 


wnt und 


( pacity i 
IT hve 
limiting 


drop base | 


correlations 
both 


pre . 


ilculations 


compart 8) | 


be on entrain 


limiting ur¢ pica 


the end ol ctiona 


tion of teria 
The limiting enti 
houlkd he 
wested by 
by Atkins 


for ¢ 


wid il : ! iv m 
ilk ulat or 


line 


ainine nt 
th 


bro VT) 


made long 


Souders and 
Discussion ma 
| 
limiting 
Zene 
iv¢@ 


ends 


ilculating pressu 
Da 

Rh 
apply ima the 
the 


presented hy 

neton hy 
1 Fld 
light 
be 


mixtures 


ine 
Har 


frown 


ind 
iri 
calculations to tower 
follow min 


ieee iall 


mixture mia 


ing should 


kept in 
I hydrocarbon 
boiling | 


wice ifpure 


hibit tendencies which are 


those ol 


foaming 


far m excess of the usual 


ate! svstem 2 


high 


is 


experimental iifew 
density in a 


be 
the 


the Vapor pressure 


tower may as high 10 to 20 


percent rf liquid cdensit n 


the effect ol statu 
be 


total 


which cam Vapo 


head cannot neglected in the cal 
ol 


height of 


tray drop 


culation pressure 


ind liquid in the down 


114 


cotnet 


as has been done in the afore- 


mentioned articles on this subject 


© 


nce the 


completed, the 


Capa ity 


the 


inipr 


Efficiency 


tray 
towt 
pred 
term 
feed 
suit 


mst 


heat and material balances 


should 
proper ste} 


ove opt rat 


efficien i 
r loading is 
iction of 
ol 


locatic 


ination 
tray 
it will be n 


urnents 


eparator 5 } 


(jual 


nece i! 


prod 


t the 


However 


ivoK 


medi 


impurit 


per le 


itity of impu 
m will be 

to 
uct analyses 
late ef 
th 
led b 
ate trays ‘ 
suffi 


Vhe 


rate Is 


rably of tray liquid hecause 


calculations 
limitation 


he 
m can 


ms 


Tests 


nd its 


especi 


sf paration 
optimum 
For 


rcessary 


beforehand 


cing 
rities i 
eT Sin 
have 
to ol 
Th bern 


diffi 


here t 


rent te 


“e sarny 


apparent 


have been 
column 
that 


to 


to 
sO 


be taken 


Knowledge of 
variation with 
ally helpful in 
de 


and 


and in 
reflux 
accurate re 
all 
means ol 
If a sharp 
the 


to ¢ he« k 


by 


obtained 
terminal 
will 


accurats 


n the 
all 


very 


and it 
tain accurac 
calculation 


ults can he 


taking sample s from inter 


he 


» be measured 


percent ol 


ple 5 would he 


the 


amount of entrained liquid present in 


i al 

I} 
ng a 
her « 


a vty 


‘ probabl 


outlined b 


Vhi 


the 
+} 


rie 


wor Sal iple would he uUnAnOWnN 


wre are se 


ecurac' 


il ome 


for calculating the 


thods of var 


nui 


tf theoretical steps required ior 


en 


the 


method tse 


il be 


v he n 
from 
ition 


t being 


paration 


Lewis 


Vhe 
ste pw 


ame 


ance 


“ tror 


its 
the 
a ca 


neces 


hottom 


accurate 


procedure 


1 Matheson 


Is 


equilib mm data 


equation to 


n either end 


Ihe 


feed tra 


composition as 


matches 


leulated from 


Sary to intro 


duce into the calculations by trial and 


errey 
hoth 
tra 
numl 
man 


1dop 


electron\ ‘ 


vd al 


those 
products 
that whi 


vr of total t 


Lhe ( 
h req 


rays I 


nm the 


components not present in 


yptimum feed 
the least 


In 


res 


tower 


refineries this method has been 


ted te use 


ntagrs ofl 


with 


ilculator .“ 


this 


the 


high speed 


that the dis 


thod in time 


consumption and chance for arithme 


tical 
In 


ttl 


made 


error} 


Ther 


rine th 
th 


given 


of 


ratio 


error arf©re n 


ost lidht en 


simplifying 


without 


ine 
ods tor « 
woretical 

separation 


[hese are 


also 


0 longe I 


is 


assurny 


introducing 


wove 


alculating 


steps required 


at a 


usually 


towers the 


important 
stand 
tions can be 
significant 
ral short-cut 
the number 

lor a 
certain reflux 


based on an 


emperical correlation of required 
number of steps at total reflux, mini- 
reflux such 


Martin 


minimum number 


and actual 
Gilliland 

The 
of steps corresponding to total reflux 
the 


minimum 


mum reflux 


as given by and 


and Brown 
easily by 
The 


‘ ak ulate d 


calculated 
of Fenske 
ratio he 


ol ¢ 


can be 
method 
reflux can with 
methods 
Gilliland,” 
ol 


intro 


varying degrees ase by 
proposed by Underwood 


The 


reflux 


or Colburn calculation 


minimum will usually 


the largest error into the calcu 
by the 


actual columns 


duce 
lation of tray efficiency short- 


cut methods because 
frequently operate only slightly above 
but 


minimum 


minimum reflux with a large 


number of plates such columns 
reflux 
ol the op 


indicating infinite 


the calculated 
the 


may 


exceed actual reflux 


erating towel! tray 
is obviously, 


that 


efficiency which errone- 


ous It can be concluded while 


the short-cut methods are excellent 


lor rapid design calculations, they are 


often unsatisfactory for calculating 


tray efficiency of an actual operating 


tower especially when the reflux is 


close to the minimum or when lool 


changes in efficiency caused 


tra\ 


ne ior 


'y Variation in design or operat 


ing conditions 
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267.8 
475 


CALIFORNIA 


281.3 


TEXAS 8599 


730.8 


TOTAL U.S 16565 


J12 


CANADA 10.5 775% INCREASE 


118.8 


MEXICO 508 


Bisa 


ARGENTINA 15.3 37% INCREASE 


VENEZUELA TIE; 


| ie 


BAHREIN IS 30.1 53% INCREASE 


208.4 


nan 88% DECREASE 


| IRAQ 
KUWAIT: 
QATAR” 
SAUD! ARABIA 945 | 


None in 1940 


Decrease due to loss in total production 


77% INCREASE 


73% INCREASE 


«0 


1953 


206% INCREASE 


127% INCREASE 


235% INCREASE 





714% INCREASE 


55% INCREASE 


(Figures in bers ore M. bbls ¥ ‘dey average) 


World production of crudes containing | percent or more sulfur: It's increasing every year” 


How to Desulfurize Diesel Fuel 


Catalytic processes are becoming more attractive when compared with sol- 


vent extraction. 
Tibor $. Laszlo, 


desulfurization gives 


CATALYTIC 


eater vield ood quality di sel oil 


thout devrading a large part of the 


feed to fur nstead of removing the 


entire sulfur-containing molecule (and 


sorme well) the molecul 


sulluTIeSss as 
plit into the hydrocarbon and sul 
fur. The latte 
ulfice 
to the 

I he 


troleum products brings large quan 


s removed as hydrogen 
whereas the hydrocarbon adds 
product yield 

increased consumption of pe- 
tities of high sulfur crude oils to the 


vorld market. The straight run Diesel 


: | Berle 


fuels a vell as the cycle oils from 


naturally high in sul 
On the 


manufacturers recommend low 


these crudes are 


fur content other hand diese! 
engine 
ulfur fuel in order to avoid excessive 
cylinder deposit, corrosion and fast de 
terioration of the lubricant. The petro 


leum refiner finds himself caught be 


tween these two opposite pressures in 


trying to produce low sulfur diesel fuel 
The 


of this problem is the desulfurization 
of the Diesel oil fraction 


from high sulfur crudes solution 


Survey of Processes——The present! 


REEINEI 


known desulfurization processes can 
be divided into two major groups 
| Solvent ¢ 


2. Catalytic desulfurization 


xtraction 


Solvent Extraction 


Sol ent extraction proce ‘ are 


based on the principle ol separating 


the sulfur bearing molecules from the 
pure hydrocarbons by extraction with 
ent An 
ill sulfur compound 


Need 


selec 


al suitable col ideal solvent 


would remove 


and none ol the hydro arbons 


say such a perfectly 
The be t 


unknown 


1] 
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solvents recommended are 
Sulfur dioxide 


sulfur « ompounds 


E.xtras ts prim ipally 
There 


removal in 


iomat« 


fore the degree of sulfur 


virgin diesel oils is low. It is sore 


what better in cycle oils where a 


larger part of the sulfur is present in 
form As 


solvent for 


rromat sullur dioxide is 


in excellent aromatic hy 
drocarbons, thes compounds are re 
with the sulfur 


pounds, Consequently the yield in raf 


moved together com 


imate is unnecessarily low 
Hydrogen fluoride The 
of thi 


runs 


selectivity 


solvent is known from pilot 


It removes iliphati naphthen 


wromatic sulfur compounds but 


effect 


and 


its solvent decreases with in 


creasing molecular weight of the sul 
mention 


disulfide 


ful compound It is worth 


ing that thos iromatic 
where hoth 
linked by the 


ring are 


carbon atoms which are 


ulfur form part of an 
iromati only slightly es 
The sulfur removal is 
yield } 
Apparently however this 


Cconomk il only 


tracted if at all 


ery good and the raflinat 
high 


will 


quite 
process hecore 


fa us found for the extract 

which i 

is fuel oil 
Furfural 


for extraction of sulfur compounds is 


more profitable thar if ile 
Phe selectivity of furfural 


better than that of sulfur dioxide but 


not quite as good as that of hydrogen 


fluorice It extracts aromatic and 


naphthenic sulfur compounds as well 
is hydrocarbons. The degree of 
fur removal is moderate and so is th 
raffinate yield 
lable | compares the dewree of «ul 
TABLE 1 


Raffi 5 F street 
mete S Removal Wie 
Percent Percent Percent 


Selvent 
Volume 
SOLVENT Percent 
alfur Avour 
Purfural ' o4 / 
ou au 4 
om 


ou 


Oo” ; Hh) 


* Ratraction at OF } 


fur removal and the extract yield of 
these solvents when applied to a cat 
ol feed stock 


slwti ‘ cle 


Catalytic Desulfurization 


Catalytic 
split the sulfur atom from the hydro. 


desulfurization processes 


carbon molecule and reduce it in a 


hydrogen atmo phe re to hydrogen 
ulfide. Due to the 


of high temperature and catalyst the 


‘ ombine d action 


C-S bonds are ruptured and the free 


valences saturated with hydrogen 


Lhe resulting hydrogen sulfide leaves 
the system with the by-product gases 
sulfur-free hydrocarbon be- 


boil 


ing point of the product hydrocarbon 


and the 
comes part of the product The 


may be lower than that of the mother 


ulfur compound because of a breal 


in the hydrocarbon chain. In the 
ilkyl-S-alkyl 


drop in boiling point may be consid 


type compounds the 


erable because of the large decrease 


in molecular weight 


Several catalytic processes ar 


known for Diesel oil desulfurization 
Some of them are in the pilot plant 


tage in full scale pro 


and “olin art 
duction processes use 


Most of these 

cobalt oxide molybdenum oxide cat 
alyst but vary in operating conditions 
influences 


This variation naturally, 


removal and 
The dif 


moderate and will not be 


yield the rate of sulfur 


the economy of the process 
ferences are 


considered im th stud 


Comparison of Two Processes 
The basi 


vent 


dillerence between sol 


extractiol ind catalytic desul 
lurization is that the extraction 


remove the entire sulfur-bearing 


molecule whereas the catalvti pro 


st plit off the sulfur atom. The 
this diflerence becomes 
higher yield of the 


Furthermore the 


mnportance 0 
ipparent in che 
atalyti process 


solvent extraction process removes 


contain no sul 


raffi 


hydrocarbons which 
fur, thus further decreasing the 


nate vie ld 


TABLE 2 


Yoelds 
Rafat 
Patract 
low 


I 1 Mtock 

Direct In weetament ( 

Menvtectonag Cost 
Total Coat 


Price differential for Pairs 


Cast ¢/gal feed 
¢ anal reffinate 


Catalyne Process Extractioo 


3,500 bped 


3,500 bped 76.5 
a 1,075 bped 


4,575 
$1,764,000 
0.609 ¢/an 
0.982 ¢/ an 


al 


PETROLEUM 


lhe two processes ¢ hange the qual! 
ity of the product in a different way 


Extraction increases the pour point 


by removing some of the natural pour 
point depressants, It increases the 
diesel index and does not change the 


catalytic 


boiling range. The process, 


it is claimed, leaves the pour point 


unaltered, however it does not im 


prove the diesel index \ furthe: 


catalytic 
light 


minor disadvantage of th 


action is the formation of some 


ends, This may require an additiona 
flashing operation if high flash point 


| hese 


divergent change Ss in quality are to be 


specifications are to be met 


considered in each specific case based 
feed 


product specifications In 


on knowledge of the stock ane 
most Cases 
however, economy will be the decisive 


factor in process selection 


In lable 2 an economic compar! 
son is presented for an unspecified 
catalytic process and furfural extrac 


This 


cause it offers 


tion solvent was selected bh 


a compromise in yield 
The 
process is not specified by name, but 


a full 
operation 


and sulfur removal catalytic 


scale unit 1s known to be in 
Yields and costs are based 
on the performance ol this unit but 
it is believed that results of a similar 


magnitude would be obtained for 


other catalytic 

The feed 
0.7 percent 
Fast 


processes 
both cases is a 
Middle 
virgin gas oil distillate in such 
quantity, that the will be 
5500 bped diesel fuel oil with 0.3 per 


stock tor 


sulfur content 


raffinate 


cent sulfur, Investment and manufac 


turing costs are based on actual data 


and are in proper relation to each of 


the two cases The absolute values 


differ 


tion and changes in the 


may widely according to loca 
market, but 
the relative values may be considered 
The same refers to the 


allotted to the 


constant, price 


differential extract 
when it is degraded from gas oil dis 


tillate to fuel oil 


Conclusion—-The above calculation 
shows that the economy of the cata 
lytic process is much more favorabk 
than that of the extraction. Even wide 
variations in local conditions, such as 
labor, chemical 


prices, depreciation 


etc., would not reverse this relation 
When quality considerations 


pour point and Diesel index) are not 


mainly 


of paramount importance, a detailed 


local study of the economy of cata 


lytic desulfurization is well worth 


“ hile 
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Centrifugal Compressor Symposium 





1. Introduction and Principles 


W. O. Lowell, 
Allis-Chalmer 
M Iwaukee WV 


Manufacturing Company 


IN YEARS PAST 


ciprocating compressors 


it was common practice to use re 


where high pressures were re 
quired, and dynamic type machines where larger volum 
that 


termed 


und lower pressures were involved, At time, dy 


namic type machines were usually 


when the air or gas was compressed to about 40 psig 
suc h 
final 


recent Vcrars due to 


and the term “compressor” was applied to any 


machine where the air or gas was compressed 


pressure in excess of i) psig In 


the many new applications that have cde veloped im the 


petroleum refining industry involving Various pressure 


ranges, even this differentiation has become meaningless 


Im the industry has 


for all 


interest of clarity and uniformity 


therefore bewun to use the term ‘compressor’ 


types of machines compressing 


With the 


of machine 


alr OTF @as 


term compressor” being applied to any 


type Carrying out a compression ol air o1 


gas, it therefore becomes necessary to more completely 


designate the exact type ol compressor This can easily 


bee dorm is only two Asi types ol compre “or exist 


as follows 


Positive-Displacement-Type — Positive-displacement 


type compressors are machines im vhich SUCCESSIVE 


“blowers” 


volumes of air or gas are confined within a closed 
space in which the pressure is increased as the vol 
ume of the closed space is decreased 
Dynamic-Type-——Dynamic-type compressors are ma 
chines in which air or gas is compressed by the dy- 
namic action of rotating vanes or impellers impart 
ing velocity and pressure to the flowing medium 
Within the 


defined above, the various general types of machines 


two basic categories of compressors as 


that are available for use for petroleum refinery service 


are logically broken down according to the construc 


Chess 


tional method used to carry out the compression 


reneral types ol compressors are as follows 
|. Positive-Displacement-Type 
\. Ree tprocating Compre 
which the compressing clement is a piston following 


or are machines in 


a reciprocating motion in a cylinder: 
B. Rotary Slidine-V ane 


in which longitudinal vanes slide 


machines 


Com pre or are 
radially in a rotor 


mounted eccentrically in a cylinde: See Figure | 


C. Rotary Lobe ¢ om pressor are machines in which 


two mating lobed impellers revolve within a cylin 


der, and are prevented from making contact with 





——_—_—__—_—__-- 




















Figure |. Cross section of a single stage water cooled rotary sliding vane 
compressor, Part | is the cylinder, Port 3 is the rotor and Port 7 indicates 
the sliding vanes 


11s 





Figure 2. Cross section of a lobe type compressor. (Figures 1 and 2 by 
permission from Compressed Air Handbook, 2nd Ed., Compressed Air and 
Gas Institute. Copyright 1954. McGraw-Hill Book Co., Inc.) 
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OFF USER PASSAGES 


ok ear 











|. Blowing casing—upper holt 





gland; 9. Locknut 


2. Blower casing 
10. Lecknut—H.P 
assembly 


LP. end 
16. Bearing housing H.P 


lower halt 


end; Il. 4% 
end; 17. Bearing housing LP 
sealing ring; 27. Shaft sleeve 


oupling querd; 29. No 


each othe 


cylinder 


DR 


by timing gears mounted outside the 
ser 


Fieure 2 
tary Liquid-Piston ( ompressor ire machines 
n which water or other liquids are used, usually in a 
ngiec rot r clement, to displace tl 
handled 


Dynamic-T ype 
A Centrif 


elo it' 


ugal Compressor are machines 


to the va 


Imp ller-diffuser 


rn whic h 


alt of 


and pressure are imparted 
i radial direction by one 
combinations 
B 


ty 


or more 
See Figure 


mpre ors 


Axial ¢ 


are machines in which 


and pressure are imparted to the 
axial by ol 


rows of blades 


elo 
al 
in direction one more 


See | 


sets 
and stationar' 


Since all air or gas compression machine 
ng termed 


now 
naw 


are be 
compressors : proper identification of equip 
ment necessitates that the specihy type ol compressor 
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Figure 3. Cross section of a five stage centrifugal compressor 


3. Diaphragms; 4. impellers; 5. Shoft sleeves; 6 Main shaft; 7. Balance piston; 8. Balance piston sealing 
oil beffle; 12. HP. bearing cover; 13. L.P. bearing cover; 14. Bearing oi! vent; 15. 4 
eno, 18. Bearing end cover; 19. Thrust bearing seal ring; 20. Thrust bearin 
JHJ-7 thrust bearing; 22. Thrust bearing housing; 23. Balance piston equelizing pipe; 24. Balance piston sealing rin 
sealing ring; 28 3'y fasts coupling 


x 6” load bearing 
filler piece; 21. Kingsbury 

& WP end; 26 
Thrust bearing collar 


; 25. Shaft air boffie-t 
30. Thrust bearing collar locknut 
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liner 


32. Bearing 


tive-displacement and dynamic-type compressors 
7 shows the reneral ty pe ol pressure Capacity constant 
speed characteristics of the three types of machine The 
centrifugal compressor essentially a variable 


capacity 
constant-pressure machine and the axial compressor and 


Figure 
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Figure 4. Cross section of a nine-stage axial compressor 
1. Casing tower helt; 2. Casing upper half; 3. Front stator; 4. Rear stator; 5. Stator blade; 6. Inlet guide vane; 7. Straightener vane; 8 Rotor stub inlet end; 9. Rotor 
stub Disch end; 10. Front Reter body; 11. Rear Rotor body; 12. Rotor biede; 13. Shoulder seal assemble; 14. Seal locknut L.H.; 15. Seal locknut R.H.; 16 Load bearing 
housing; 17. Bearing shell; 18. Bearing liner; 19. Bearing off vent; 20. Load & thrust bearing housing; 2! Kingsbury thrust bearing JJ; 22. Seal ring; 23. Oi! contro! 
ring; 74. Piller piece, 25. 6 dia of! betfle; 26. 8 dia. oil baffle; 27. Seal ring for bal. piston; 28. 4'4-A Waldron coupling—(spacer type); 29. Coupling locknut LH 
30. 6-5 waldron coupling—(specer type); 31. Coupling locknut R.H.; 32. Equalizing pipe 


ity of the gas compressed has no effect on the pres call for impellers operating at reduced diameters and 
ure rise since the pressure rise is obtained in the cyl correspondingly higher rotative speeds to maintain 
nder by positive compression through movement of the prope! up speeds Rotative speed in revolutions per min 
piston, A constant speed reciprocating compressor will ute as well as impeller width in centrifugal compressors 
therefore provide the same pressure rise when handling become limitations in small capacity machines 
rases of varying molecular weights. This characteristi For the other side of the picture, reciprocating com 
umpliiies the selection of a reciprocating compresso: pressors for large capacities become excessively large 
over a centrifugal for which gas density range is a vital due to lower gas velocities and piston speed limitations 
design factor Chese larger machines with the high reciprocating inertia 
This positive compression can also be a handicap loads of their pistons, mean more expensive foundation 
ince destructive pressures can be built up by a recip both in floor space and in mass than are required for 
rocating machine if the capacity of the compressor is the smaller rotating centrifugal machines 
too large. With a centrifugal machine, this danger does The final general comparison is in operating economy 
ot exist as these machines have a wide capacity rang As a general statement, again, the centrifugal machine 
ind will go into the condition known as pumping” or requires less maintenance than a reciprocating com 
surging” at capacities below that range pressor This advantage is due to the absence of rub 
Che cylinder and piston type of construction of th bing parts in the centrifugal design such that it can 
reciprocating compressor lends itself to the design of operate for a longer period between maintenance shut 
smal! capacity machines because low gas velocities and downs. In actual operating efficiency, the reciprocating 
slow speeds can be used. On the other hand, the cen compressor is somewhat more efficient than a compa 
trifugal compressors utilize much higher is velocities ible sized small centrifugal if both are designed for 
ss the actual means of producing pressure rise. Since the same capacity 
these gas velocities are a function of the impeller tip The break-off point where one type is selected over 


speeds, expressed in feet per second, smaller capacities the other must therefore be determined by the total 
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Figure 5. Comparison of full speed characteristics of various types of 
compressors 


nitial cost, foundation and installa 


inalysis involving 
tion cost, operating effiaency and maintenance cost 
lhe trend, however, is toward centrifugals wherever the 


Capacity pressure and gas density conditions can be 
htted into existing designs 

Now turning to the medium capacity centrifugals and 
the large capacity axials, the centrifugal has the ad 


Vantage of a natural wide Capacity operating ranet 
whereas the axial has higher operating efficiency. Ref 
rence to Figure ) will show the comparison ot the full 
peed pressure—capacity characteristic curves for each 
t these types 

As a rule of thumb, it can be said that an axial com 
pressor will have approximately twice as many stages as 
i comparable centrifugal for the same pressure rating 
Reference to Figures 3 and 4 will show that a stage ol 
1 centrifugal blower consists of an impeller, a diffuser 


ind a return passage leading to the next impeller 
whereas a stage in an axial COMpressor consists olf a row 
f moving blades and a row of stationary blades 
Figure 6 shows the approximate rated speed chat 
icteristic of both axial and centrifugal compressors at 
rious Capacities The axial compressor inherently op 
rates at a higher speed than a comparable centrifugal 
because of the “straight-through” blade path of the axial 
compared with the radial velocity-pressure conversion in 
the centrifugal. It should be kept in mind, however, that 
the speed capacity curves shown are only average rep 
resentative values for the size of machines required and 
lesign modifications can be made to permit a variation 


design speeds from those shown 


With the hichet operating speed of the axial com 


ssor, it is physically smaller than the comparable 


This factor combined with the ipproximats 
sign speed at the Capacity rang the 
centrifugal is reaching its capacity limit 
c of the axial for large capacitit 
compressor Ss not new pe trol urn 
industry. It has seen service { ver seventeet 
conjunction with the gas turbine furnis 
atalyst regeneration. With the 
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Figure 6. Approximate rated speed comparison of axial and centrfigual 
compressors 


prevented the continued use of the gas turbine driver 
and the trend went to motor and turbine driven cen 
trifugals. Without the gas turbine-axial compressor set 
available for application under the new conditions. the 
industry felt that the advantage of the wider capacity 
range of the centrifugal more than offset the extra ef 
ficiency of the axial compressor 

Design improvements on axial compressors in recent 
years, however, have brought forth modifications that 
merit their careful consideration where larger capacity 


compressors are required. Refinements in blade shape 
have cut the rows ot blades required lor a viven corm 
pression in half In other words an axial compre sor ol 
the design used prior to World War II used twenty 
stages to obtain a pressure rise that present day desien 
can achieve with ten stages 


Another 


portance is the use of blades that are mounted in such 


present day feature that is of great im 


i manner that the pitch of the blades can be varied 


ifter the machine has been built. This variation in bladk 


pitch has a marked effect on the capacity ol the axial 
compressor, This means that a present day axial can 
be adjusted to meet a wide range ol Capacity condition 


it high efficiency without requiring new blades 


The latest axial compressor advancement is the ws 


4 stator (cylinder) blade pitch changing mechanism tha 
will permit the change of the angle of all or part of th 
stator blades in the axial COMPressor while the machine 
is in operation. This blade angle change provide 

Capac ity range tor the axial comipre ssor ol approximate! 
the same magnitude as has been obtained from the cen 
trilugal compressor. The usual high axial compresso 
flicienecy is retained with this stator blade angle change 
Figure 7 is a chart comparing the pressure-capacit 


characteristics of ar ixial Compressor with automatic 


Centrifugal Compressors 
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Figure 7. Pressure-Capacity characteristic comparison of an axial compressor with adjustable stator blades with a centrifugal compressor 


tator blade adjustment with a standard centrifugal 


compressot This chart is plotted in percent pressure 
rise and percent inlet capacity 
The centrifugal characteristic curves are marked for 
OO percent peed and for reduced peed down to Ov 
percent with the approximate pumping limit indicated 
Additional capacity rang available with a centrifugal 
below the pumping limit shown by the use of inlet guide 
vanes. Inlet guide vane periormance however, is not 
shown on this curve 
Superimposed on this centrifugal characteristic curve 
ure curves for three different complet stator blade set 
tings of a comparable axial compressor The maximum 
blade angele setting of all stationary blades provides a 
full speed pressure capacity curve voing through point 
A” at 100 percent pressure mse and 100 percent capac 
From this maximum setting with the rated point at 
A" a family of reduced speed lines have been drawn to 
show the variable speed range available with the axial 
blading adjusted to this maximum setting 
The full speed base setting curve for the axial is shown 
going through point “C” at 100 percent pressure rise and 


approximately 86 percent capacity That curve shows the 


pressure-capacity characteristic of the axial with th 
normal stator blade angele 

If the stator blade angle is changed to the minimum 
the rated point for the axial compressor will travel te 
point “B.”” The rated point at this minimum setting will 


then be located at approximately percent pressure 


rise and 62.5 percent capacity With this minimum 


|}?? 


stator blade setting a second family of reduced speed 


curves have been drawn to show the variable speed 


characteristic of the machine at this minimum setting 


Since the rated point ol the axial compressor can hye 
adjusted to any point between “A” and “B,” the entire 
range between the maximum and minimum settings 1S 
ivailable to meet capacity fluctuations with the present 


design ol axial COMpPressors For a machine having a 


constant speed drive the range would be limited to 


the 100 percent speed lines shown. For a machine with 
i variabl speed driver, the additional range using re 
duced speed below the minimum setting line is available 


\ previ uusly stated, each of the various types olf com 


p essors revic wed has its own particular operating ad 


vanta and disadvantages. The compressors have been 


roughly grouped as small, medium, and large capacity 


machines and COMparisons made between the recipro 


cating, the centrifugal and the axial types. Even though 


certain applications will favor the use of positive dis 


placement machines othe than reciproe ating the 


reciprocating machine probably is the most often used 
petroleum refining 


positive displacement machine in 


service, The present trend is toward the use of rotating 


dynamic-type compressors, primarily centrifugals, but as 
the capacity requirements increase, axials will again find 
1 definite place for this service = ie = 3 
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2. Theory of Operation 


H. A. Erb, 


CENTRIFUGAL COMPRESSORS are simple in 


struction and can be explained by relatively simple 


consists 
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asing or 
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Shaft 


through 
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Shaft and bearings and (f 
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minimize shock or 


| he 
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tion, which i proportioned to 
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inn pe Ihe I 
diffuse: 


as the gas enters the impe llet 


velocity to the gas and delivers it 


mpal ts 
the \ ity gradually 
The 


and serves to 


energy iS 


where 


pressure energy volute completely surrounds the 


diffuser collect the gas, and to recover 


The impeller may be mounted 
the shaft, o1 
shaft 


seal 


veiocit enceryg 


additional 
the 


directl on n extension ol drivet com 


pressor may have its own and bearings, In 
shalt 
ve. the type of se al depending upon the 
the nature of the ne handied 
level the limits of a 
compressor must be used; this 


the ga 


there us be a where the ‘ pas 


through the casir 


cas 


pre sure le ind vas he 


W he ri 
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the pressure exceeds single 


muitistage con 
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truction requires a return 


passage to 
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’ 


each succeeding igt 


handle a wide 
nlet 
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Centrifugal cor built to 
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es vitl 


c{m to about 150.000 


wv pressure ranging from about 


ve ral hundre d ps! 


rises 
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roLeum™ REFINER 


essenti lly ol 


converted to 


OF the 
metric 


inlet 


above variables it should be noted that the baro 


pressure and the pressure rise are correlated with 


and discharge pressures, and as such are not inde 


pendent variables. ‘The independent variables which di 


rectly influence the design ol a items } 


cCommpressor are 


inclusive and, of these items, 6 to 8 inclusive are 


physk il properties ASSOM iated with any wiven gas 


For anv given set of conditions and phy sical prope rts 


the gas handled, the rotating speed selected must eithe 


conform to a given driver speed or a rotative 


speed whicl 
hese 


vearing may have 


will vive desirable impeller proportions two ma 


or may not be compatible; if not to be 
interposed between the driver and the COMPressol 
the head 


000 feet 


WwW ill he 


in feet of 


In centrifugal compressors normal 
in the range from 2500 feet to about 
the fluid handled: in 


pumps the normal head will be in the range from a fe 
HO feet 


comparison, for centrifugal ite! 


feet to about in feet of water, Even though the 
he ad ae veloped by any given impeller is a function ol 
the rpm squared, it is obvious that centrifugal compressor 


This «> 


high and appar nt 


are inher« ntly machines of high rotative speeds 


plains in a general way the relativel 


non-standard rotative speeds of centrifugal compressor 


vhich may vary from approximate] 7) rpm to (O.000) 


rpm depending upon the head and flow for the speci 


ippli ation 
Since we iré primaril con erned 


the 


compre SSor 


vith unpeller ve 
vill first outline ol impellers used in cen 
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Semiclosed ‘ ( 


iriou t pes 
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Kial dire: ( 


the 


, F 7 
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on ide of the Invi poe ller only and discharge 
a radial direction 
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on hoth ice 


mpeller take the ga n an 


ind discharge the ga 
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placed back to back and, is 
the flow 


ime d 


tion of the impelles 


in a radial direction. They are. in eflect equivalent 


of two single-inlet impeller 


general, will handle twic at the ame head a 


single-inlet impelles of the mete 


and oper iting 


at the ime rotative peed 


with the 


ind have m I vel 


O pe UL m pelle normally built Vali i 
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Figure |. Single-stage compressor with closed impeller. Parts list: 1, 

base; 2, oil rings; 3, thrust bearing assembly; 4, oil guard—coupling 

end; 5, shaft; 6, coupling; 7, thrust bearing housing; 8, bearing sieeve 

coupling end; 9, bearing housing; 10, bearing sleeve—impeller end; 11, 

oil quord—impeller end; 12, packing box; 13, backplate; 14, gasket; 15, 

casing; 16, adaptor; 17, seal ring—impeller; 18, impeller; 19, inlet 
connection; 20, impeller seal ring key 


ide which extends to the pe riphe ry of the vanes 

Closed im pellers are built with enclosing covers on both 
the front and back sides. They usually have the vanes 
tipped in a backward-leaning direction, although they may 
have radial vanes, Forward-leaning vanes are possible but 
are seldom used with centrifugal compressors 

The ab. ve 


gas but, since the gas is taken into the impeller in an 


impellers are for radial discharge of the 
ixial direction, an axial flow elem nt is sometimes com 
bined with the radial flow element. They have been used 
for many years with various names applied to the axial 
flow element such as guide wheel, inducer, etc. The pre 
ferred term for the axial flow element is an “induce 
but the combination is a mixed-flow impeller 

In centrifugal compressor work, including design, appli 
cation, and appraisal ol opel ition, we are largely con 
cerned with fluid flow and, therefore, a bref review of the 
problems involved is essential to properly understand this 
class of machinery 

The fundamental! theoretical conce pt of fluid flow pi 
tures an ideal frictionless fluid, in uniform lanunar flow 
which does not allow for non-uniformity of flow with re 
sultant drag forces and eidy losses, All actual fluids have 
fu.ite viscosities, which result in friction between the fluid 
vad the walls of the system, and between ad jac ent layers of 
the fluid itsel This results in a velocity gradient between 
the fluid and the walls of the system, and between adjacent 
lavers of the fluid itself, This non-uniform velocity in turn 
directly or otherwise results in drag forces and /or hydro 


dy rear losses 
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lo analyze the problems involved in fluid flow and to 
correlate experime ntal results for application and/or ap 
praisal of operation of centrifugal compressors, frequent 
references are made to various coefficients, various heads 
and various efficiencies. Because the terms for both head 
and efficiency may each have as many as four different 
meanings, it is essential that they be carefully defined 
rhis is doubly important since any explanation, analysis 
or comparison, without the use of these terms, becomes 
almost an impossibility! 

The derivation of these various terms can be found i: 
text books on fluid mechanics and will not be covered 
herein. However with some simplifying assumptions ana 
by use of theoretical and dimensional analysis, the follow 
ing relationships can be developed, These are the basic 
relationships that affect the performance of centrifugal 
COMPpressors and are required to predict the effect of speed 
changes; to predict the effect of changes in inlet condi 
tions; and to predict the proper operating speed when the 
physical properties of the gas being handled are different 
from the physical properties used in the design 

Che basic theory of operation of centrifugal compres 
sors can be greatly simplified if the head per stage is as 
sumed to be less than 10,000 feet so that the specific weight 
of the fluid passing through a compressor stage remains 
substantially constant. This is a legitimate assumption, as 
it applies in the general case where the tip velocity Us, is 
ordinarily of such a value that the head per stage will be 
less than 10,000 feet. For high tip speeds where the head 
per stage may be upward of 30,000 feet, the specifx 
weight changes appreciably and, therefore, this approach 
is not permissible. With this simplifying assumption, the 
following relationships can be developed 

Figure | shows a single-stage compressor with an over 
hung, closed-type impeller with backward-leaning vanes 
Fluid enters the inlet in an axial direction, makes a right 
angle turn, and then flows radially out through the im 
peller, into the diffuser, and into the casing. ‘Tangential 
velocity is imparted to the fluid by the impeller as shown 
in the velocity diagrams of Figure II. The impeller head 
n the ideal case, assuming frictionless and uniform lami 
nar flow with a complete guidance of the fluid, is given 


by the general Euler equation 


H (ideal 


In the ideal case, the angles for laying out the velocity 
diagram are taken from the actual vane angles of the im 
peller, As a result of incomplete guidance, the fluid in the 
rotating impeller will tend to remain stationary with re 
spect to space and as a result, a counter-rotation pattern 
will be set up in the impeller space between adjacent 
mpeller vanes, The velocity component of this counter 
rotation pattern at the inlet diameter will be in the same 
direction as the tangential velocity of the impeller but, at 
this velocity component will be opposite te 
the tangential component of the impeller. This effect 

shown on the accual velocity diagram and gives the fol 


the disc harge 


lowing general results: Angle 8’, is greater than B,: a’, i 
2B’. is less than B, and a’, is greater than a,. As 
will be less than \ and 


less than a 
1 result, the actual velocity V’ 
\ ns no longer 7eTo but become San actu il quantity 45 
referring to equation 1). it will be noted that the net 


effect of the changes in thes« quantities will be a head re 
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luction from the ideal case. This effect will, of course, vary 
lepending upon the impeller proportions and therefore 
usually estimated by the use of a coefficient based upon 
st and experience. The actual velocity diagram is, ther 
re, only to illustrate this point 
Returning to the ideal velocity diagram, if the flow to 


tre impeller is radial, \ is zero: hence 


For any given impeller, V,, will vary directly with flow 
For this same impeller il we hold the rotative speed con 


will be constant, and consequently, H (ideal 
less than 90° 
Tan £, will 


will de 


tant, U 
vill vary linearly with flow. For angle 8 
backward-leaning vanes), the quantity V 
ncrease with flow and, consequently, H (ideal 
rease with flow. For ~ 90° (radial vanes), Tan P, is 
infinite and, therefore, the quantity V,./Tan f, is zero 
ind H will be independent of flow. For 8, greater 
than 90° (forward-leaning vanes), Tan f, is negative so 
that the quantity V,./Tan 8, becomes positive and, con 


will increase with flow 


ideal 


equently, H (ideal 
If we subtract from the ideal head, the head reduction 
esulting from incomplete guidance, the remainder is the 
head imparted to the fluid by the impeller. For a com 
wessor this may be referred to as head input. The head 
vutput or actual head will be less than the input due to 
hydrodynamic losses. The hydrodynamic losses are the 
skin friction loss due to flow of the fluid through the im 
peller passages and turbulent losses resulting from the im 
peller angles not matching the flow angles. The skin 
friction loss will vary approximately as the square of the 
flow: however, the turbulent losses will be a minimum at 
ibout design flow and will increase in both directions from 
that point. Hydrodynamic losses will also depend some 
vhat upon the impeller proportions and, consequently, are 
isually estimated by the use of an efficiency called the 
hydrodynamic efficiency, 9 
As the hydrodynamic efficiency mq and the head r 

luction coefficient, Cy, are difficult to segregate, they ar: 
generally combined into an overall head coefficient which 
s commonly called therefore 

Head (actual 

Head (ideal 


lests indicate that the head coefficient as defined above 
vill be approximately 0.50 at zero flow, rise to a maximu 
ind then decrease. The result of this change in head co 
flicient is that the characteristic curves for actual heac 
versus flow will all rise to a maximum and then decrease 
This « xplains in a we neral way the shape of the charac te! 
tic curves of head versus flow shown in Fieure 

Ihe shape of a characteristic curve of actual head versu 
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Figure 2. Tangential velocity as imparted to the fluid by the impeller 


that the negative slope of the curve (pressure 


flow shows 
decreasing with increased flow) is small for forward-lean 
Ing Vanes, increases for radial vathies and further incTrcas 
for backward-leaning vanes. As the range of stable opera 
tion is limited to that portion of the curve with negative 
slope, it is apparent that forward-leaning vaned impellers 
can be applied only in isolated cases where the required 
stable flow range is small. For this reason, forward-leaning 
vanes are very seldom used 


Radial 


single stage compressors, Can u ually be made with acce pt 


and backward-leaning vaned impelles for 


able efficiencies for a stable flow range of approximatel 
1) per cent. However, to maintain acceptable efficiencie 
for multistage units, the range of stable operation (ever 


with backward-leaning vanes) decreases with the numbe: 


of stages and may be as low as 25 per cent for an eioht 


stage unit. This fact is not always recognized but must be 


kept in mind in the applic ation of centrifugal compressor 
or to predict per 


lo compare centrifugal compressor 


Centrifugal Compressors 
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POLYTROPIC EFFICIENCY 7pt 


86 


66 90 9 4 hence, for the general case we have 


Figure 3. Uncooled compressors relationship between aciabatic efficiency and polytropic efficiency 


from the 


I hese 


the conditions var 


design conditions other relationships are required 


formance when operating 


ure tabulated below for ready reference 


Vabulation of basic relationships for he 
10.000 feet 


ad pel stave le 4s 


than 





mpeller 
I mpeller tip 


horsepower 


specific we 


absolut onds per ft 


uv gravitats it per sex 


” efficiency 


Other quantities as defined before and. with the 
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Constant X ¢ 
Us D 


is fixed, to maintain 4 at a constant value 


) 
Since = it follows that for a given com 


pressor where D 
the flow Q, must vary directly as U 
«as N 

Equation 13) therefore 
will also have a constant value, and consequentl 


as or A‘ N 


means that for 8 


and conse quently di- 


res tly 


means that for 8 a constant 


value 


H must vary directly 


Equation (14 a constant value, 7 


will also have a constant value neglecting the effects of 


the Mach and Reynolds numbers; experience shows that 


this is a fact 


Equation (15) means that for 8 a constant value, HP 
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Adiabat Work Hy. 


Work 


Hydrodynami 


Work Hy. 


Polytropi 


Adiabatic Work 


Efficie Polytropic Work 


Adiabatx ncy Nea 


Hydrodynami 
Polytropic Work 


Polytropic efficiency Moe 


Adiabatx 


Hydrodynamic efficiency ua 


Hydrodynami 





Tabulation of Heads and Efficiencies 


Work 


Work 


Work 








N°. Therefore, if 
HP will vary di 


will vary directly as the product of y, 
we maintain the inlet conditions constant 
rectly as N 

As stated above terms for both head and efficiency 


will tabulate 


the 


have several different meanings: hence, we 


below the definitions of the various heads and efficiencies 
used in uncooled centrifugal compressor work 
hown at the 


labulations of heads and efficiencies are 


top ol the page 

Where k is from the expression P'V* 
the 
n is from the expression PV" 


k is 


pe riect gases 


a constant 


therefore and for 
C,/C, 


therefore, the polytropi« exponent; therefore 


1st ntropi exponent 


a constant: n is 


diabatic Head Hydrodynamic Head 
Pr lytropi Head 


- 


The above relationship between 7] and Nor 18 shown 


} for various values of X 


n= (Rr) 


24 in Equation 


plotted in Figure 


Substituting Equation 


( i 


k l 


P, ) k 
P, ich by definity 


temperature rise effici H,: theretore 


) 


shalt 
are equal morcover, if 
the 


shaft work 


For uncooled compressors it can be shown that the 


work and the change in enthalpy 


loss dise friction 


external seal leakage 
both the 


the change in enthalpy are equal to the head imparted to 


we neglect the 


and the bearing friction loss ind 


loss 


the fluid by the impeller. This is an important relationship 


as it permits the determination of the imi pe ller tangential 


Centrifugal Compressors 





Theory of Operation 





ABATY HEAL a. 
. 
NPOOT POUNDS PIP FOUN 
RATIO OF SPECT MEAT 


CHARGE PRERSURE PULA 

OLS) PRERAUPE ros 

MOABCULAR WRONT 

LET TEMPERATURE eT Ame ms 
ePrntaeTy FACTOR 


ADIABATIC MEAL FACTOR 


Figure 4, Section |. Adiabatic head chart 


from thermodynamu onsideration 


if the change n enthalpy calculated 


moult per pound Equ ition ind } can be 


letermine the taneential velocity of the impelles 
For uncooled compressors the actual head is calculated 
rom the pressures required and | calculated assuming 
idiabati COMM pression For convenience in determining 
idiabatic head, Figure 4 is included herewith 

In order to predict the effect of changes of speed on 
head, flow und horsepower and the effect of changed 
inlet conditions or of changed physical properties the 


following relationships are summarized below 
ri { , 13 
14 
HP N LD, fe [9°] 15 
Based on the above relations! p the effect of change 


n speed on he id flow und bye rsepowel ire shown on 


ADIABATIC HEAD CHART 


Figure 4, Section 2. Adiabatic head chart 


Figure 6, where the inlet conditions and molecular weight 
have been assumed to remain unchanged from desig 
conditions 

I he eflect ol change 5 in inlet condition or ot change 
n the molecular weight of the gas handled is some what 
nore difficult to predict but it can be done if we remen 
ber that the adiabatic head measured in feet of the ga 
handled, for a given compressor, operating at a given rpm 
ind at a given flow will be substantially constant irrespec 


; 


tive of the inlet conditions or of the molecular weight o 
the gas handled provided that “k” remains subst antial 
onstant 

It follows. therfore, that for everything else remainin 
the same, the pressure ratio will increase for increasing 
values of M, and will decrease for increasing values of 1 
Pherefore 
the actual was has a molecular weight less than desig 
means that the rpm 


to maintain the design pressure ratio where 


everything else remaining the same 


would have to be increased and vice versa. Overspeed 
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mitations, however, generally prevent overspeeding 
hence, in the general case, the design pressure ratio cannot 
be attained if the actual gas has a molecular weight less 
than design. On the other hand, although the design pres 
sure ratio can be theoretically obtained if the actual 
nolecular weight is greater than design. the flow and/or 
the inlet pressure may have to be restricted to stay within 
# the driver, as indicated by Equatior 
9), if the molecular weight change is appreciabl 

Che adiabatic head factor, Figure 4, is a convenient tool 

w predicting operating conditions when the actual inlet 
onditions or the molecular weight are different from de 


on lo ao this proceed as follows 


H factor 
\ H factor 


In the abe t is assumed that the 
ot changed appreciably. If the value of “k” under actua 
onditions is widely different from desien, the approx! 
mation given ibove 1S no longer valid f pecially for 
jultistage units, unless the over-all pressure ratio is smal 
is in the case of compressors handling the lighter was 

for single-stage units 

illustrate how this can be handled assun 


1 turbine ari n compressol designed 


the actual c: \ ve the followin 


Figure 4, Section 3. Adiabatic head chart 


to preaict the proper rotat ‘ 
tions so that the compre | vill ce 
ssure ratio as design. From Figure 4 


acto! w design conditions 194 


s corrected as [toliow f ! iive } thw operating 


percent | sign the turbine j thi load at 
reduced speed However thi pom hould be checked 


vhere the wtual conditions difiter trom th 


should be noted that the flow tor the ne peer 


69.4 percent ol the normal design flow >= ie ° 


the HP for i nstant wil 
N°. the required hp at the a 


ee cues Centrifugal Compressors 
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3. Important Performance Characteristics 


T. P. Latimer, ‘ 


ean, N. Y 


IHE PETROLEUM industry has used centrifuga 
compressors for some time in cracking facilities More re 
ently they have been employed in large numbers in re 


covery 


and reforming operations 
The use of the centrifugal is becoming more prevalent 


due to 1) Larees plants 2) fitting refinery heat bal 


inces with a turbine driver }) acceptance of high speed 


ind } 


Fach of the es factors | 


low installation and operating costs 
reflected in the selection of 


compressor und its drives 


Type and Ranges of Application——Horizontally ane 
ertically split compressors are used depending on the 
pressure and type of gas. The pressure dividing line is 
roughly 800 psi. The pressure is lowered for hydrogen 
The compressors are characterized with constant di 
uneter impellers whose blades curve bach wards with re 


spect to the direction of rotation 


They are best suited to medium capacities and pres 
ures. A yardstick for determining the minimum flow is 
100 cubic feet per minute measured at exit conditions 
Inlet pressure ranges from below atmosphere to as high 
1s 600 psig. Discharge pressures range up to 1000 psig 
ind non-refining applications may require considerably 


highe I pre SSsures 


Pressure-Volume Characteristics. -There is one char 


teristic peculiar to a gas compressor as opposed to a 
pump This is the phe nomena olf surge where in the com 
pressor does not meet the pressure ol the system into 
vhich it is discharging. This causes a cycle of flow re 
versals as the compresso! alternately tries to deliver gas 
ind the system returns it. It is due to the compressibility 
of a was. Surge may be caused by a system disturbance or 
insufficient flow 


The pont of surge due to flow is a minimum with a 
single impeller or, alternately, the range of stable opera 
tion is a maximum. This range, which is defined as a per 
cent of rated inlet volume at constant discharge pressure 
decreases approximat ly five percentage points with the 
uldition of each impeller. Hence, if a four impeller ais 
compressor has a 50 percent stable operating range, the 
uidition of two impellers will decrease the range to 40 
percent. The molecular weight of the gas will also influ 
ence this figure. High molecular weights decrease it while 


lighter gases extend the stable operating range 


I he stonewall” or sonic barrier is gene rally reachea at 
the eye of the first impeller. A further increase in flow 
cannot occur past this point 

The efficiency of the compressor normally peaks to 
the left of the rating point and drops on both sides of 
the peak toward surge or the stonewall 

The characteristic curve is a summation of the de- 
cision made on placing the rating point with respect to 
urge, efficiency and the stonewall. This curve is shown 
in Figure | with the rating point placed for optumum 
stability and efficiency. Additional capacity at a reduced 
pressure 1s also indicated 

Operation “back on the curve” will increase the ef- 
ficiency at the cost of a narrower stability range whereas 
moving the rating point out on the curve will lower the 
efficiency and increase the stability. Every selection is 


therefore a suitable compromise of these factors 


Parallel and Series Operation -Most refinery installa- 
tions operate at high load factors and the range of opera- 
tion of a single compressor is adequate. However on new 
processes such as reforming, parallel operating units have 
been installed as an insurance measure 

I he long term trend is toward single compre ssors with 
a spare rotor, due to the confidence gained with long 
pe riods of successful operation Single units for catalytic 
cracking and gas recovery units are examples of this 
trend 
uncooled 


Performance Calculations—Selection of ai 


compressor requires the following data 


Gas Characteristics 

Inlet conditions and dischares 
[ype of driver 

Driver operating conditions 


pressure 


Any special consideration or limitations du process, 
surrounding atmosphere or parallel units 


The majority of refinery uses involve uses that do 


not follow ideal gas laws. Therefore, ideal gas behavior 


periormance 


is the exception rather than the rule. All 


calculations are based on this premisé 


List of Typical Data 
Symbol 
(as 
Minscfd at psia 
Inlet Volume, cim 
Suction Pressure, psia 
Suction Temperature, “R 
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Discharge Pressu 
Barometric Pressure, 
Molecular Weight 
Average Compressil 


(,as Constant 


Isentropi I xpone 











It l he noted iat the 1 lecular 


is vel] as tiie 


Che latter is frequently different from the ratio of spe 


user specines the 


sentropic exponent of compression 


heats and is required for an accurate determination 
{ the discharge temperature 
Secondly, it is desirable to specily the average com 
Determination of the number of stages 


yperat ng speed and driver Sf lection 


th fieure 


pressibility factor 
are dependent on 


Symbol 


Mass rate 
Hydraplic Eff 
Exponent t ¢ mpression, 


t 
Ratio 


Compressior 


Head, ft. Ib./lb 
HW 


(sa horse pow . 
3.000 & m 


Total horsepower, hp 1.01 GHP 


Discharee Ten perature, I I 
Pressure co-efficient Assure | 


| (i) 
Speed, rp : 
D* \ Stages im 


Inlet Ratin 
+. Discharge Rating 


* Impeller Diameter, inches 


The significant items are the head, volume, horse 
power and speed 
Head 


the use of hydraulic 


The polytropi« head is used because it allows 
efficiency. This efficiency gives a 
true picture ot compressor losses that is independent ot 
compression ratio 

Some manufacturers use adiabatic head. A convenient 
urve for the conversion of polytropic to adiabatic head 


given in Figure 2 


Ihe polytropic head is related to the hydraulic design 


of the compressor. This relation is 


A constant lip Speed 


Head /Impeller 
. Gravitational Constant 


This constant is known as the pressure Coe flicient and 


a function of the rule of 


compressor design, An ea 
thumb value is 0.55 
manifestations of impellers 


values of 0 feet per 


lip speeds are visible 
Reasonable 
second or less. Substitution of these values in the 
quation gives a heure of 10,000 foot pounds per pound 


The total head in the calculation may be divided by 


stresses designs use 


head 


this figure and the next largest whole number represents 


the number of impellers 


\ olume Lhe inle t< apat ity determines the COMPressor 


diameter or size. For a given design it is related to speed 


A convenient parametet known as O N (i.e. Volume 
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Figure | (above 

Characteristic curve 

showing efficiency of 
compressor 


Figure 2 (right) 

Convenient curve for 

conversion of a poly 

tropic to adiabatic 
head 











Speed is used to size the COMpressor 
This parameter 1s also checked at discharge conditions 
manulacturers 


and must fall within the range of the 


rating conditions 


Speed — The speed is determined from the frame siz 
and head per impeller, It may be varied due to 

1) Need or desire for a lower speed 

2) Parallel operation requiring a steeper characteris 

tic, oF 

}) High molecular weight gases and sonic problems 

Each of these variations is met by adding one or more 
mpellers to the frame selected, or by adding a second 
Case 


Horsepower Gas horsepowe! is given in the formula 


Head * Mass rate of flow 


+400) eflicienc 


GHP 

Friction horsepower from bearings and 
added to this heure 

The hydraulic 


inside the compressor such as shock, turbulence, disc trv 


efficiency is a measure of the losses 


tion, ete It is exclusive of friction horsepower resulting 


from he aring and Ss al losses The friction horsepowet 


which is 1-2 percent of the gas horsepower must hye 


added 
The losses decrease as the ize of the compressor in 


creases since the relation of area and volume is less, Uhe 


losses increase as stages are added 


Conclusion—-The foregoing items will enable an en 


valuate single 


better ¢ compressors 


coineer wo w lect or 
involving such applications as catalytic cracking, gas re 
Iwo case offerings w ith 


covery and catalytic reforming 


a single drive involve only a head correction for 


ferent frame size 
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4. Process and Mechanical Design 


Clark Shields, 


rrier Cor 


ra 


al ce » speci 


mechani | 


MANY GENERAI 
wave been established for the present y commercia 


entrifugal compressor As better materials are obtained 


ind a better knowledge is acquired of the function of the 


ntegral parts of these machines, the limits of good com 


mercial practice are being extended By virtue of this 


rere ised knowledge ity expected ind there obtained 


longer trouble-free ervice iile than wa experienced i 
he past 
Phe service 


have also become more challenging as new processes are 


requirements tor centrifugal compresso! 


leveloped and gases which chemically attack ordinary 


naterials must be compre sed. Fortunately as the process 
needs have changed, the metallurgist has supplied higher 
resistant materials This 


treneth and more corrosive 


makes it possible to handle all but a very few gases and 
apors, Even extremely corrosive fluids can be handled if 
imited service life can be tolerated 

Lhe centrifugal COMpressor industry ha established 
nany standards which define the present day commercial 
nachinge 
usually designed to 
vithstand internal hydrostatic test pressures of orm ind 


Most 1 


ilso test the casing at full working pressure with is under 


{ OMPressor he IIs or casin ire 


me-half times the working pressure ianulacture! 
vater to observe any leaks by bubble formation. Or, a 
tracer gas can be used and minute leaks are detected by 
neans of a halide lamp or an electronic leak detector 
This latter method is extremely sensitive 
diller upon the 
| 


design practices of the various manufacturers and com 


( Ompressor rotors will depending 


pressor requirements. The individual impellers can be 
manufactured by several different methods. They can be 
built up by welding or by riveting the blades to the hubs 
ind covers. Or they can be cast or completely machined 
from a solid forging. The latter impellers are of the oper 
desien 

Lhe up speed at which impellers are usually operated 
vill ranwe from about 800 feet per second as @ maximun 
lor mveted construction up to 1300 feet per second for 
pen umpellers machined trom a solid forgin These 
peeds are not absolute limits by any means, and will be 


exceeded in commercial practice by centrifugal com 
pressors of the futur 


For many applications of centrifugal compressors low 


a low speed lnpeiier wit 
stable 


radial vane design 


tip peeds are de sired, because 
blades will 
The high tip speed 


backward curved produce a wide 
Ope rating rane 
on the other hand, will limit the volume flow range over 


which the 


surging 


compressor can operate without pumping or 


As the tip speed of the ITT pe ller increases, the 
centrifugal compressor characteristi approaches that of 
the axial compressor; a very steep curve with small stable 


olume range 


lo prove the adequacy of the unpellet it is the gen 
ral prac tice of the manufacturer to overspeed test the 
ndividual impellers and then the complete rotor as 


semblies. The complete rotors are usually tested at speeds 
continuous 
During the 


pverspet ded 


of 110 percent of the maximum allowabl 
(pe ratin speed spec ihied for the COMPpressor 
manufacture, the individual impellers are 
to at least 115 percent of the maximum continuous speed 
specihed for the compressor 

In disc ussing speeds up to this point no mention has 
been made of revolutions per minute. This must follow 
directly from the tip speed limitations and the volume 
Capacity desired in the centrifugal compressor The tip 
speed will determine the pressure rise per stage which 
is theoretically attainable, but a limit on rpm will de 
termine to a large extent the efficiency and actual pres 
sure rise which is attainabl 


For example the lumit on rpm has been established al 


approximately 10,000 rmp for the past several years. This 


individual impellers cannot be designed 


means that the 
to give satisfactory efficiency for flows less than about 500 
actual cim telow this flow with impellers limited t 
10,000 rpm and large enough to have a reasonable tip 
speed pressure rise the gas flow passages become s 
narrow that aerodynamic losses become great, and the 
efficiency becomes quite unattractive. To overcome this 
the future small volume compressors must be smaller in 
diameter and must be operated at higher revolutions per 
minute 
These hicher speed compressors 15,000 to 20,000 rpn 

do not present any real mechanical problems for the 


designer. Bearings and shaft seals have been under 

study by most manufacturers for some time and higher 

rotating speeds present no insurmountable problem 
Normal surface running speed for shaft journal bear 


ines is about 140 feet per second for the present day 
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ntrilugali compressors However journal bearings have 
heen run at twice this speed with no difficulties. One tear 

tered the minds of the operators ol higher 
1 machines is the danger of bearing insta 
1 phenomenon which has recently occurred 
compressors and their drivers. [he insta 
iarily when lightly loaded uurnal bear 


high 


j that result am 


rotating speed lhe exact 
ethods 
ouble ‘ 


lesign » circumvent imstabilit t 


involved for this discussion, but most manutac 


this type of machinery know how to avoid 


cults Unfortunately, many vibration troubles 


been labeled as bearing instability na 


been 
difficult task ove this stigm 

nost Cases li nm proven that the 

from other 
The sh 

; 


med 


here 


entriugal compre 


requirements 


shaft labyrinth 


che ip and | 


using a SM 


urized with oil o1 ore othe 


turer of centrifugal compressors can 


seals and sealing systems to meet the 
ntended service satistactoril 


' 


In general. centrifugal compresso! mechan desigt 


uumed at reating rotating elements of adequate 


trength to withstand centrifugal stresses and 


f a suitable nature which will support the rot 


/ 


assembly Ihe casing must be the pressure vessel and 


furnish support for the journal and thrust bearings. All 


this, of course, must be handled in such a way as to 


provide property designed inner stage passages The 


bearing span und shaft size must be such as to plac the 
natural frequency of the shaft assembly outside the speed 

inge needed to meet the customer's requirement Uhe 
mechan al design problems are well unde tood and 
in be solved in a straightforward mannet 


In thi 


have been 


brief discussion few mechanical design limit 
stated, since each manufacturer of centrifugal 
will have different limiting values which best 
design of the However, it i ale 


the present day com 


compre sor 


fit his basi machine 


to Sa that in almost any category 


mercial limuts will he exceeded in compre ol ol the 


| 


near tuture Lhe process requirements art demanding 


new types of machines and the centrifugal compressor 
is being extended into the “<< new fie Ids as the require 
ments develop 

Limits of pressure level, types of gases being com 


flows handled 


all of these are constantly changing as 


pressed, volume being scaling systems 


he ing ¢ mploye d 


process demands require them to change 


Lubrication Systems 


ire two general classifications of lubrication 


tems in a centrifugal compressor 1) Lubrication of 


the bearing which include the main journal bearing 


ind the thrust bearing. must be dealt with in all com 


2) Lubrication must also be provided for seals 


Where the seals probabl 


Dresso! 


require lubrication, the 


lan sary 19055 


vere ral 


represent the most extreme problems of the whole con 
pressor installation 

Journal bearings and thrust bearings have been used 
by industry on rotating machines for so long that the 
ubncating problems and their general requirements are 


Even at high 


ri arly fool prool! 


spec ds 


Mode rth 


very well established rotating 


nodern journal bearings are 


high speed bearings, in gen ral, should have oil supplhiec 


n excess of 120 I 
which the 
nerate may be removed without an oil temperature 

of more than 40 |] There are 


vhich will alter these 


to them at temperatures probably not 
ind in sufficient quantity so that the heat 
many designs ol 
bearing general conditions but 
n general the above limits represent a satistactory rela 


tionship. The bearing is relatively simple in its modern 


form and the quantity of oil that should be supplied 


from the lube system only that nec i lor adequat 
il 
\ iong a the compres 


ind if labyrinths or 


sor has no other contact surtace 


vas sealing device ure used and m 


ther lubrication is required for seal the lubrication 


ystem can be relatively simple, Many customers now 


preter in external ridin oil Pullip and an suxihary oi 


pump, One is a motor driven unit and the other | 


isually a steam turbine driven unit, These are operated 
through adequate pressure controls so that if the mam 
ou pump tails to deliver oil pressure, the auxihary will 
Each of these 


should be able to carry all requirements of the 


pumps 1s good lor continuou 


‘Start up 
duty and 
COMpPTressol 

There are 


prefer that the main oil pump be an integrally driver 
shaft. This has its ad 


some users and some nanulacturers whe 


unit from the main compressol 
disadvantages Drive gea 


With thi 


sumplihed and im a great 


Vantages but ilso some 


mechanisms art required arrangement cx 


ternal oil piping is many 


nstances the floor space is reduced. [This space saving 


may be unportant for the customer 

[he general trend, however, is toward replacing the 
internal oil pump especially if the unit is to be ope rated 
continuously or under circumstances where it would be 
expensive or undesirable to take the 
Service 


such an emergency shut-down 


compressor out ol 


operation failure of a shalt driven pump may 


require 


As far as coolers and filters are concerned, it is gen 


erally felt that twin coolers and fiiters should be em 


ployed with a suitable switching arrangement his 


illows one of these to be cleaned while the other unit 


s in operation. The only real requirement for these 
coolers should be that they have removable tube bundles 
and that the he adequate for the heat re jection 
Small tubes closely 


most efficient from a heat transfer standpoint, The op 


ervice 


expected of them nested are the 


timum would be Y-inch tubes, closely nested together 


However, this is not generally practical from the stand 


point of clogging from the water side, with a great man 
of the cooling water sources that are used today 


Dherefore 


oil cooler manufacturers have a variety to offe It is a 


some compromise must be accepted and the 


recommendation that nominal %-inch tube 


be used to meet the general requirements of minimum 
maintenance 


users of centrifugal equip 


minimum cost. and ease of 
Some 


have tandardized on 


floor space 


with good reliability 
Y4-inch suriace 


ment pring 
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There may be special reasons 
hould be adhered to. The 


equipment is available, but it is more expensive ind 


tubes for their oul cooler 


for this and if there are. the 


isually consume more floor pact 


Filters in the oiling system are a problem in them 
‘ f It } ery difficult to la 


mendations on a gene il basis as to what style and type 


of oil filters should be used 


down pecih recom 
Every job has its own 


problems Filters are © vitally important that they 
hould be in the system in such quantity that they can 
i cleaned re-charged or whatever I necessary to 
eactivate them, while the plant is in operation 

The filter problem becomes more acute if the gas 
handled will react in any manner with the oil when 
there is any possibility of the oil and gas coming in 
contact 

The above discussion tends to recommend twin coolers 


Dhere 


auxiliary 


twin filters and twin pulps are many applic a 


tion where sparing of equipment is not 
1 


warranted, The requirements should be established for 
the particular installation by balancing the cost of an 
shutdowns and the normal 


emergency frequency ol 


scheduled shutdowns against the cost of the spare 
auxiliary equipment 

If the compressor 15 equipped with seals requiring 
oil for heat removal or requiring oil for pressure film 
operation, the auxiliar system and the lube system 
can become more compli ited 

Probably the simplest form is where the requirement 
of the pressure portion of the seals are sufficiently low 
that normal pressure lubrication oil can be used Unde 
those conditions, all that is required is an increase in the 
size of oil purnps, filters and coolers 

If, however, the seals require higher pressur levels 


than the journal bearings, then the seal oil problem 


becomes a matter of choice, either to have completely 
separate lube and seal oil systems or to integrate them 
If it is at all possible, it is more economical from both 
the cost and space standpoint to use the combined 
system There are fewer items of equipment to install 
ind fewer pumps to keep running 

If the 
method would be to supply oil at lubricating oil pressure 
level for the 


to do all the necessary cooling and filtering at this level 


integrated system can be used, the general 


journal bearings and thrust bearings, and 


Then from the low pressure system, high-pressure oil for 
the seals only can be supplied by special high pressure 
booster pumps 

seal oi] and lube oil systems are 


filters 


If completely separate 
required then the major items such as coolers 
reservoirs and pumps must all be furnished for both the 
seal oil and the lube oil systems. The auxiliary items for 
above Z 


the high pressure seal oil systen 1) pound 


become costly and cumbersome 


If the gas handled by the compressor causes con 
tamination, chemical reaction or any other deterioration 
of the oil, sealing systems have been developed which are 
of such a nature that they completely isolate the com 
pressor gas stream from the atmosphere and the lube oil 
The quantity of oil going toward the gas stream is 


relatively minute { nde: sore conditions this con 
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taminated oil might well be thrown away It is probably 
less expensive to do this than to set up a purification 
system with elaborate filters which may be chemical as 
well as mechanical and to maintain that system as well 
as operate it. Oil loss rates for seals currently on the 
market are between one and eight quarts per aay per 
eal 

Ihe lubrication systems of some compressors and 
drivers may be combined under satisfactory operating 
conditions. If the lubrication oil of the compressor is not 
in contact or contaminated with the gas stream in any 
way, it is completely acceptable to combine them. This 
is particularly true when the driver happens to be a 
motor and gear set, and there is no possibility of water 
contamination of the oil from the steam turbine source 

However, there are many combined steam turbine and 
COM pressor lubric ation systems in very satisliactory opeta- 
tion today These are mainly on air compressors, but the 
system can be used when gases are compressed if isolat 


ing seals are used 


Requirements for Foundations 


Foundations for centrifugal compressors are relatively 
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Handbook Section, complete with 69 process de- 
scriptions and 69 flow diagrams, covering the fol- 
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tivities and yield-octane relationships for the usual 
refinery gasoline blending stocks. This is a 16-page 
article that has attracted wide attention 
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er, even though they may be simple, they 
al, and quite often not enough attention. is given 
roblen 


centrilugal compressor and its driver is that it 


Che first requirement for the foundation 
upment in perfect alignment. The second 
jually important function is to carry the 


ind distribute it properly onto the floor 


al classifications of bases 
th steel sole plates and 
structural steel 


lations are suggested fi 
ire the least expensive and at 
st satisfactory. They also tend to eliminate 
problems such as might be caused by resonant 
nonic trequencies ol the unit. Steel sole plates 
inchored in the concrete serve as finished 
wv alignment of the equipment Adequate re 


¢ steel, at both the top and bottom of the 


oncrete slab. should be used 


I he oncrete slab should be in the order of 18 inches 
thick at a minimum, and will seldom be greater than 30 
nches thick It is a simple matter to provide lor varia 


tions in height between compressor and driver when 
this concrete foundation is being poured 


Stee! foundations can be useful where reduction of 
veight is a prime consideration, however they are costly 
ind require quite extensive engineering design. It is a 
mple matter to design them with adequate strength to 
carry the loads, but vibration studies must be made to 
make sure that the steel base is not in resonance with 
inv bas Irequency of the compressor OF drive 
[here has been some feeling that when a continuous 
Was pul hased under COMpresso! and driver 
t would a comple tely assembled and sh pped is 
from the manufacturer, This is not so in most 
the compressor and the driver are such 
equipment that they cannot safely he 
nanner. Therefore, the assemb prob 


the field just as though no steel base was 


factor, many installations have beet ted 
hase have been upplhied ind the writer has 
that under the steel base is a concret 
ng the steel base lhis concrete is 1 ed 
nem above the floor line. Since thi lab had to 
i necessal to establish dimensions for 
| base and location of hold 
base and the concrete slab 
ich work and expense a 
direct mounting 
steel het was an cxtra 


be meZZaninne mounted 
floor beams. then the 
iS Part ol the st 
Common toda 

the pre oer 


welded 


Accessibility for Maintenance 


essibility 


space which will permit mounting of the 


COMpressol 
and driver at floor level with gas and steam lines comine 


up through the floor. All lubrication equipment for both 


turbine and compressor would be located away from the 


unit so that there would be a clear six-foot aisle all 


around the unit. In this type of ingement, an over 


ivailabk 


upper half of the compressor casing a well 


head crane or a mono-rail could « ilv be mace 
lift the 
upper half of the drive casing 


vevel n many cases. this ideal is either Im po sible 
or not uctical because of the cost of the space involved 
many satisfactory ubstitutes that can and 


Phere 

are being eflectively used today. Certainly, the equipment 
should have one clear access aisle with the lube system 
and gas and steam piping on the other side It should 
be n ited that a centrifugal COMpressor requires only a 
minimum of access room, the eason being that there 
are so tew parts that require Inspection under normal 
Further, these generally so small 


conditions parts are 


that they can be handled without the use of aux 


iliary lifting equipment. Inspection normally would 
consist of removing the journal and thrust bearing parts 
of the compressor, In almost all designs available, these 
are externally accessible through either their own covers 
or specially designed inspection covers on the compresso! 
housing. The basic minimum space requirement there 
fore, becomes sufficient room for one man to work, il 
no more can be provided Most jobs will be one man 
operations, such as lifting the bearing cap and checking 


the bearing liner, o1 inspecting the thrust bearing shoes 

Almost every installation, with reasonable care and 
planning, can provide access to the centrifugal machine 
and its driver from each end and on one side This is 
quit satistactory and the space need not he excessivels 
large lhe end clearance should be enough to allow a 
man to work comfortabl except in the case of certain 
specialized equipment which iin’ require movement ol 
in internal casing axially out of the end of the machine 
Under these conditions, axial clearance space must br 
maintained 


Other items requiring maintenance are oil pumps, oil 
Generally, it should be 
pull tube bundles of all the oil coolers in one direction 


i] pumps should he 


coolel ind filters possible oO 
arranged so that they can be 
vorked on convementl or at least can be removed from 
the s term and taken to the 
Oil filter 


they can inspected ! cartndgt or 


hop for maimtenance wor} 


hould also be conveniently located so that 
vhate er sf 
necessal be chang 

It is strong! recommendes 
the general machine room 


ment vith adequa 
pore nt 


The auxiliar 
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5. Specification and Selection 


Orin A. Smith, Wort! 


rr 


A SATISFACTORY INSTALLATION of centrifugal the system in which the compressor is to operate. The 
COMES “ors rn refiner’ and petroche Trike al scTVice has ck sivti and ope rating conditions unde! which the com- 
its inception in the first specifications which are issued pressor must work should be stated: the actual condi- 
on the contemplated project All of the factors which tions which will be obtained at the compressor suction 
iffect the design and operating characteristics of the ind discharge nozzle flanges, all piping, orifice, filter and 
entrilugal compressor must be carefully studied and other system losses will have to be taken into account to 
inalyzed im so far as po sible before these specification obtain the actual gas pressures at the compresso! and 
ive written, It is impossible to present a complete outline heat loss or gain through the compressor suctior and 
[ so-called standard specifications” for centrifugal discharge lines must be obtained and applied to give the 
compressors, since there are many applications whi h correct gas temperatures at the compressor 
vould involve pecial design and installation details of (sa compositions are usually expre sed in mol percent 
their own. However. it possible to outline the n | « gas molecular weights and physical constants 
essential data required to prepare intelligent spe ven for all gas streams entering the com 
tions, and experience and previous contact w ssor, as well as the corresponding pressures and 
trilugal compressor applications will serve a emperatures. State any abnormal operating conditions to 
guide on which to « xpand the ‘ data he expected either during system upsets ol compressor 

lable 1 summarizes the essential data required y ; tartups or shutdowns, and if the gas system design 
centriiugal compressor ve naor ind the item ive «(di pressure is different from the compresso! operating 
cussed more fully below in the order in which they are pressures state this pressure also 
listed in the table Lhe compressor driver is generally fixed by cither the 

Ihe usual practice when compiling these data into a type of power available or the overall plant load tactor 
pecification is to so arrange the wording and intent that tate whether the purchaser or the vendor will supply the 
each vendor shall have an equal opportunity to offer driver. If the vendor is to supply the driver and an 
centrifugal compressors electric motor indi 


in accordance with the cated, state the motor 





pecification Pheretore type and the housing to- 
the discussion of the gethes with col plete 
items to follow is ollered TABLE 1 electrical characteristics 
IAL SPECIFICATION DATA including a limiting cur- 


rRIFUGAL COMPRESSOR rent inrush if necessary 
NDOR Except in the cas 


merel AS aA general guide SI MMARY oO} ESSEN 
to the specification ol REQUIRED BY A C 


centrifugal compressors 


I 
EN 
Vi vhere 
and as such does not re p General Data compressors Can be run 
Number of units required at motor speeds, a step-up 
Desien and iting conditier 
; geal will be 
of any particular vendor Driver typ 
+. Submission of proposals, drawings, instruction books with a motor drive and 


resent the actual practice 
re quired 


or purchaser of centnilu 
| » CGuarant test, inspection should be so specified Ifa 
gal compre sor . 
Il General Design and Materials steam turbine is to drive 


(asing 


General Data » Rotor 
Volutes or diaphragms complete steam inlet and 


the compressor specily 


Specihcation imiorma +. Labyrinth and seals exhaust conditior to- 
Bearings and lubricatior 
Baseplate, coupling and misccila al gether with mechanical 


heading should give the Contyols and instruments details such as location 


tion under this broad 


vendor a complete pi Ill. Shipment and Storage of nozzles, type of gov- 


Complete com ‘ ors 
ture of the scope oft the mpl mpressor ernor and regulation de- 


Spare parts 
ob not only ol the com sired materials of con 








pressor itself, but also of struction if determined, 
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INLET TEMP 100° F 


CUBIC FEET PER MINUTE AT SUCTION CONDITIONS 
AVE 


1 | 7 
b> | | eee joel 
100 120 140 160 180 
AVERAGE PRICE OF CENTRIFUGAL COMPRESSOR 
THOUSANDS OF DOLLARS 


Figure |. Present average compressor prices based on the physical size of the compressor 


turbine bleed nozzle required hook hould be furnished by the vendor before shipment 


pressure proc ss team tate the ol the compresso! 


| 
d Phe purchases hould request I hye compresso! hould he guaranteed tor on 


or rotor if he furnishing the ilter beme pl iced in ope ition. but not more than 


month ifter the shippu date An delective part or 


tate vhat ite! | j juipment found with nt period should he replaced 


il and should set ca ie ndor without ch 
Or outiine im 
t} compre 
ondition } 
proposal should 
imber ind diamete: 
a? tt 
details of lube 
ing pressure 
equipment FE. x« 
listed in propo 


ight to 


erection superinten 
I 


hould requestec from date ) t » 
' : General Design and Materials 


turin initormation 


ncatior should include the number »f I he largest pn rtion of centrifugal compre 


ind mstruction hooks required and tions ine ior operating condition which 


nittal of the certihed drawings nstr endor tandard designs and materials of 





Specification and Selection 





In general, this information can be obtained from bul- 


letins and sales literature, and the following is merely a 
compilation of universally accepted design features and 
materials of construction 

Compressor casings are ol the horizontally split type 
vith gasketed or metal-to-metal joints suitable for the 
pressures and temperatures to he encountered, Lifting 
lugs and casing stage drain connections should be furn 
ished, together with appropriate flushing oil connections 
ul required Construction should be of a one piece steel 
casting for each half, or of individual components, such 
is nozzles, casing ends, et joined by welding. Suction 
and discharge nozzles are usually ASA design with equal 
pressure ratings. Casing bolting should be of high tensile 
teel suitable for the operating temperatures 

The compressor rotor, in common parlance includes 
all rotating parts, of which the most important are the 
impellers and the shaft. The impellers should be of the 


closed type having both front and rear shrouds or 


covet and made of low alloy steel toth cast and fabri 


cated or built-up constructions are acceptable tor all 
operating conditions, Impellers should be examined by X- 
ray and/or dye penetrant or magnetic parts le methods 
statically and/or dynamically balanced, and given an 
overspeed test of at least 115 percent ol the operating 
peed 

Shafts should be of heat treated and stres 


forged alloy steel, with uniformly fine finish all over. The 


relieved 


shaft design should be such that the first critical speed 
a stiff 


95-65 


is at least 120 percent of the operating speed for 
55-40 percent of 
a fle xible hait com 


shaft compressor, and between 
percent of the operating peed for 
pressor Steel shaft sleeves should be furnished at laby 
rinth or pressure-breakdown points with close inning 
marances 

lo minimize axial rotor thrust ng operation 
illoy steel balancing drum of piston should be al 


the halt 


[he completely 


idjacent te the last stage impeller 
assembled rotor should be wecuratel 


dynamically balanced so that vibration at the maximum 


inch total ar phi 


opel iting speed m not greatet than WO2 
tude as measured on the shaft or bearing housings 
Volutes or diaphs w7ms for mternal guidan 
gas should be horizontally split ot good quathit 
with close-fitting metal-to-metal joints to minum 
tage iwakage required 


each half 


inlet and outlet connec to 


If liquid cooled diaphragms are 
hould have epal ‘ ne pa 
folded 
bottom of the compressor 

All internal close cl po hould 
ible metallic labyrinth ze interstage 
Th Labyrinth mater suitable for the 
being handled. but id-bronze or aluminu 
employed 

Suitable eal j ! ) pro ded where 
‘ hrough the ¢ 
the hould be aces e ke nspection 


Metallic lab 


should be provided with an automat 


moving the top halt ol th 
carbon ring seals 
cally rr gulated eductor system if the compress 
is above atmospher Or an automatically regu 


pre ul 


lated injection system uf the c 


Mmpressor suctio?# pressure 


uction 


is below atmospheric. If furnished, oi] seals with scaling 
rings or bushings should be complete with the necessary 
seal oil systém and its associated regulating and protec- 
tive devices, and means should be provided to prevent 
oil loss into the compressor 

The compressor rotor should be carried in full journal 
type main bearings, spherically seated and with positive 
lubrication, Replaceable bearing bushings or 
Axial thrust load of the rotor in 


either direction should be accommodated by a kingsbury 


pre ssure 


liners may be used 


type thrust bearing or its equal, also with positive pres- 
sure lubrication. Leakage of corrosive gases through the 
shaft seals into the bearing housings should be held to a 
minimum 

Bearing lubrication should be furnished either by the 
driver lubricating system or by an integral compressor 
lubricating system, to be complete with main and auxil- 
iary oil pumps, oil reservoir, coolers, filters and neces- 
sary interconnecting piping together with regulating and 
protective devices 

Ihe compressor baseplate should be of fabricated steel 
construction and may or may not have provisions for 
mounting the driver and other auxiliary equipment, It 
should be machined to provide smooth surfaces for 
mounting equipment 

Couplings should be forged steel, of “flexible” design 
and generally with a spacer sleeve between the coupling 
hubs. For high speed operation the couplings should be 
dynamically balanced and match marked 

Rotation arrows should be prominently displayed on 
the compressor case and if feasible on auxiliary rotating 
equipment 

All special tools required for maintenance work on the 
compressor should be supplied with the compressor b 
the vendor 

¢ OmMmpressor controls and instrument mn ger 
nto the categories of indicating or controlling, and 
be hydraulically actuated. All contro 


and instruments for the safe and proper operation of the 


or pre umatically 


compressor should be supplied by the vendor. unless th 


spe fications state otherwise Instruments ma 


ot be mounted on a control panel 


Shipment and Storage 


Completed associated equ 


COMPressors and 
hould have all unmachined surfaces painted 
machined surtaces slushed with a suitable rust pt entive 


All flanged openings should be covered 


hy wood or metal flanges, and all threaded opening 


belore shipme nt 


with standard pipe plugs. If required, packaging 

iting of the compressor should be adequate for 
outdoor storage 

Compressor spare parts should be slushed and secure! 

boxed, and should be either stamped or tagg 

vendor's part numbers or itern numbers and cor 


imber to facilitate identification 


Preliminary Price Estimates 


lhe refinery estimator, during the prelimina 


pricing a complet installation, can effectively use in 


ition on the approximate prices of the centrifugal 
ressors involved, The curves shown in Figure | pre 
mnt average COMPTressor prices based on the physi il Size 


ol the compressor, given as gas capacity in cubic feet per 
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6. Operation and Maintenance 


Sherman L. Cole and G. D. Peet, 
ingers Rand mpany 


New | ry 


PHE FIRST 


centrifugal 


AND MOST important 


ompressor into succe stul operation 


te pin 


to insure 


outline draw 


availability over a long period of time, is 
is installed proper! 4 manufacturer’ 
should give all data necessary for erection of the machin 
Foundations may be structural steel or concrete, but in 


hould the y be 1 ridly 


building ince this ma rreatl 


neither can connected tk the Moo! 


or othe parts ol the 
amplify normal vibration of the compressor. Any sup 
portin tructure must be sufficiently rigid to prevent 
member and must ilso be 


braced to prohibit way The type of foundation and it 


oxce ( deflection of its 


design will depend upon local anil conditions as well a 


| 


space ivailabl ind economics of the various foundatio: 


type However, foundation specialists should be con 
sulted to it é¢ that any contemplated supportin tru 
ture | t ind falls within the above very general 
limmitatie n 

Dh complete unit’ idual sol 


for conmipl or ind 


hase plate or indi 
should bye 


sub-base or Am horing 


arivet aligned 


grouting in on a concrete 


tural steel supporting members in order to pro 


proper basis for ilignment and leveling of compresso! and 


drive: haft \ the unit i rected particular ittentior 


should be paid to coupling alignment, wi vane 


which will mecur as thy 
up to operat! f temperature 
Main intake and discharge piping conne 


from the compre or must he iran ed 


made for changes 


if such Lb rriatitne 


that a minimum of stress is transmitted to the compres 


casing via the piping due to either weight or expansi 
This means th pipe flanges adjacent to the unit have t 
be aligned and parallel, and that the piping must be sup 
ported with provision for thermal expansion, without 
exerting a total strain on the compressor casing of mor 
than just a very small percentage ol the weight of the 
machine Pre« imution should be taken if expansion joints 


are used since these do not necessarily reduce piping 


strains to a reasonable magnitude unless the pressure 
forces exerted by the expansion joint are compensated for 
and the spring forces are considered If the piping is not 
relieved to reasonable 


stresses 


analyzed carefully and 


values, trouble can be expected with casing distortion 


bearings, shaft misalignment, vibration and generally 
rough operation 


The lubricating oil system (and seal system, if any 


140 


has to be completely clean and free from dirt, rust scale 
or any other foreign materials, and after cleaning must be 
protected by rust preventatives to prohibit further de 
terioration before the unit goes into service. One way ol 
doing this is to flush the system with a light turbine oil 
preferably through a fine filter. Clean the oil strainers and 
filtes frequently until the system is free of foreign ma- 
Remove all bearing shells and check the entire 


All deposits 


bottom ot the oil 


terial 


bearing assembly to be sure thes are clean 


which may have accumulated on the 


reservol also must be removed 


Start-up Procedures 


; 


Discussion here will be confined to the compressor 


onl ind neglect tart-up procedure ot drivers since these 
fall into many categories, each with its own particular 
requirements 

alignment 


tefore starting the centrifugal compressor 


and clearance between retor and stationary elements 
should he 
the compressor and driver rotor should turn freely when 


whe nm ¢ Rotation 


should be double checked if the unit is motor driven. It 


checked by turning the rotor by hand. Both 


suple d together 


tried separately or 


hetore 


! recommended that this he dom 
motor to the compressor since serious Gama result 
if the machine is run backward even for a few minutes 
Inlet piping inspection will reveal if any foreign matter 
{ 


prese nt al d whi h would cause serious damage if drawn 
into the Determine if there are any low 


collect ind i 80 


compresso! 
spots mm the piping where liquids cal 


have these | 


ireas continually free of liquids. This is particularly un 


Ww spots drained with provision te Keep the 


portant on units in hydrocarbon gas service The com 


pressor ising itself should be drained before starting, as 


well as the intake piping 


The lube oil reservoir is to be filled to the correct 


level with a grade of oil recommended by the manu- 


facturer. Place the auxiliary lube oil pump in operation 


so the bearings will be receiving circulated oi] under 


pressure prior to start-up. If the machine is equipped 


with twin oil coolers, strainers or any other duplex equip- 
ment in the lubrication system, make certain that both 


sides are completely filled with oil. This will prevent trip- 


out or possible bearing failure due to low oil pressure 


resulting from switchover, during operation, to a cham- 


PerTroteumM REFINER 





at atmospheric After the 


coolers, strainers and piping are completely filled with oil 


ber containing all pressure 


examine the oil reservoir for a final check on the oil 


level, making sure it is filled to the proper point 


If the 


oy rated 


system either oil or tas 


cc’ mipre SSOT has aA sta 
put this into operation in accordance with the 


manufacturer's instructions. It is beyond the scope of this 


t mstructions for starting 


artictk typical” 


to present even 


a sca stet nce seal design and components of the 


accompanying system may vary considerably between 


manulacturers 

added if 
joint between the 
absolutely ticht. A white 


it is a type 


Coupling lubrication should bs 


where th two halves 


required. The 
und =the 
shect 

il] nal 


observed 


plug must be 
held near the « upling while running 
en a slight leak. If this precaution is not 


lubricant may leak out and result in ex 


with eventual failure 


cf i WW 


On mot driven compressors, it 1s necessary that the 


ntake a ind by pass line, if any) be closed to pre 


vent overloading the motor during acceleration. As soon 


as the unit reaches full speed this valve must be opened 
to a pornt where the compressor is Operating 
range. If the 


for any length of time with the intake 


unmediate! 


unstable compressor 1 


above the capacity 


opet it¢ 


temperature inside the casing will rise to 


rous level 


Afte: « compressor reaches full speed 


quickly checked, and if found t 


houle " 


the unit shut dow mmediately to d 


retermi 


Among the most common causes of excess 


contact between rotor and labyrinth packing ru 


ihenment miproper bearing ch arances unbalance 


I 


improper mechanical seal clearances. Since rotor ure 
balanced and tested at full speed before shipment, troubl 


from this source is rarely experienced However, it ts pos 


sible © destroy the halance ot a rotor th oug mis 
handline 


or erosion of the impellers 


deposits of foreign material, or even corrosion 


If operation appears to be satisfactory, the compressor 
should be left length of time for 


hearing ten peratures to level off and the casing to come 


up to normal operating temperature 


running a sufficient 
Examine the unit 


for oil leaks and other minor difficulties, After tempera 


veled off 


made to 


ind thi 


tures have ke arrangements should be 


shut down for a hot coupling alignment check 


must be well prepared for in advance. It must be done 
with the utmost speed since the machine will cool off 


inspect bearings 


lake this opportunity to 


apidl 
unit and dress up any slight high spots 


After re 


stream 


throughout the 
bearing surfaces 


to be 


that may show up on the 


assembly, the compressor is ready yut on 
| | 


alter remove any 


liquid from the intake line and the casing itself 


again taking proper precautions to 


If the centrifugal compressor is driven by a variable 


speed drive the critical speed, if any should be de 


termined so that the unit may be brought up to full 
speed with particular attention paid to running through 
the critical speed range as quickly This will 
avoid the possibility of damage to internal parts of the 


machine due to excessive vibration at the critical speed 


as possible 


Sore special oper ations art required to get a cen- 


trifugal compressor on the line if it is to operate in 


Januar 
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parallel with other units. However, this may not at first 


reviewing briefly the characteristics 


be obvious without 


of a centrifugal compressor 
Assure the compressor is operating at constant speed 


and capacity is reduced, by throttling at the discharge, 


from normal capacity to lesser values. The discharge 


pressure will increase as the unit “backs up” along its 


further reduced by 


curve Ii capacit 1s 


characteristi 
increased throttling. flow will not be steady but intermit 


tent because olf Ope ration in the unstable range Use of a 


check 
magnitude of the pulsations but will not stop them Lhe 


Is ¢ alled 


valve is complete ly 


valve in the blower discharge will decrease the 
at which this breakdown of flow occurs 


If the 


pulsations becom 


Capac it\ 
the pumping limit discharat 


| 
close« 


less violent but of higher fre 


quency and the shut-off pressure is lower than the design 


operating discharge pressure 


From this, it is apparent that once a unit is “off-the 
line” it cannot get back on or get on initially because of 


the drop in pressure at shut off mentioned above lo put 
a centrifugal compressor on the line in paralle | with other 


machines it is necessary to either drop line pressure by 


throttling the intake or slowing down the other unit ol 
blow-off 


tarted to bring 


by pass o1 ufficient gas capacity of the unit 


table operatin range 


bein itup into it 


Operation 


is 


The normal operation ot a centrilugal COMPpressor 


very § mple if it has been erected and started correctly, It 


is very desirable from both an operational and maint 





Refinery Turnarounds 


are coming im for thorough treatment 


next March. The most complete coverage of 
this subject ever to appear in print-—from 


the determination of when to have a turn 


around to the tightening of the last bolt 


will be presented 


In these days of high inventories and stiff 


competition, maintenance costs are assum 


Maint 


nance. Special Issue will spell out ways of 


ing critical importance, and this 


improving the efficiency and decreasing the 


cost of this important maintenance function 


Watch for it in the March issue of 
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Operation and Maintenance 


solve nt 


ti 


hack! 


this | 


spr ays 


me 


wid 


requ 


ind 


1 
ill 


I 


’ hye , ift 


slated shaft hea 


pressor, ; ving at 


pated as the unit cools off. The casing 


th ine: 1s or steam before taking tl 


ry out ot Ope ration uw 


instructions 


pras [ 
urite 
| 


depo 


wedure 


Maintenance 
, laintenance | nseparab 
” ind the best form of preventative maintenance 
proper installation, starting, stopping and operation 


the ompressor keeping the unit clean both inside and 


outside during operation At regular interval the cen 
trilugal « WNpPressor unit should undergo a reneral and 
thoroug’ inspection The length of time between Inspec 
tions can best be determined by local operating condi 
tion ind although some machines have been run for 
several years without being examined, this period is much 


too long. Something in the order of one vear more closely 


upproaches the normal interval 


Lhe rotor hould be taken out of the casing to have all 
deposits removed as well as to determine the degree and 


corrosion or erosion The coupling should be 


Ww weal and cleanliness Thoroughly clean the 


ting carefully the condition of all labyrinth 
nes. bearing shells and thrust blocks. The oil 


oul strainers oil coolers and bearing bodies 


hould he drained ind ‘ le aned If the oul I still fh SeTVICE 


ible condition it can be filtered ind re-used { pon ret 


ussermbly just be taken that tools and other objec t 
compressor Casing or connected piping 


probably be necessary to carry certau ympres 


parts in stock as spares The extent to which 


pare parts may be justihed 1s entirely dependent 
the des ol wear ¢ Kpected replacement tire ind 


ilue of shut-down time. Certain basic item uch a 


liners or shells and pac king are normal! 
} but the manufacturer's list of 
part hould be used as a guide 


il ibsolute necessity 


Long Period Shut-down 


ed hut-down ts 
1 bearings, rotor and finished surta¢ 
the action of the is normall 
um atmospheric deterioration. He 


lled depends on the length of shut-down 
nd local condition Various protecti 
uilable and their use is dictated by th 
ns of the suppliers Care should be taker 


ondensation of moisture on the finished parts 


oil system should be drained, flushed 


refilled with clean oil howevel! the 


any, ought to be completely drained 
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7. Seals and Sealing Systems 


Donald F. Crego, 


E AND MORE 


Or manutlacture! 
for this propos 
need tor 


the result ol 


new bette 


Mmcreasing u 


new appli ations 


seal is being recognized by the p 


critical parts in cen 


immediate 


nost important and 
compressors The desiener has at hi 
i de selection of sealing element ind stem 


atisfactorily applied to installations handling 


unde I 


he 


gases, natural gas, toxic and rare gases 
of our modern high speeds and pressures, The 
are of this progress and is becoming mort 
for new applications 


hase compressors 


te pur 
with ultimate savings in capital investment and operating 


costs 


velopment ha been 


Th ‘ rapid progress 
last few years and an up-to date review 


sade only in the 
eneral 


uilable als 
lo pr 


ind approach to the 


and sealing systems should be « 


sent this review bricfly. one designer's 


! ntrifugal 


sealing of c 


) I en 


Single Direct Acting Seals—-A first 
t as sealing problem would be @ 
Its low cost and reli 


consideration n 


iln wn ven to the 


possibility of using a Labyrinth Seal 
ibility are a goal to be approat hed by all other designs 
However, it does permit considerable leakage of the gas 
being handled. Several the labyrinth 
principle have been developed to minimize this | 


design forms of 


AKagt 


The straight pass labyrinth is basic and would be incor 
ssure air or tiuc @a com 


porated in a low cost. low pre 


staggered labyrinth would be selected tor 


highe I 


would he 


pressor I he 
having pressures \ floating seg 


ppl ithons 
eflicient in com 


labyrinth more 


high 


construction minimizes the effects o 


ment il type 
sors handling temperature aw oF exhaust ga 


{ thermal ex 
pansions by maintaining almost constant clearances 


throughout the 
The designer views the labyrinth seal as 
ind mple 


device. He thinks of it 


flow of gas and analogous to an orifice in a pipe 


te mperature ranye 
a fundamental 


as merely a restriction 
to the 


Pechnically it acts as 
velocity he ad dissipation and its leakage 


a seal by breaking down the gas 


through 


yressure 


| 
roughly 
pendent primarily 
points and the shaft, and secondly, between sharpness of 


follows the laws of orifice flow. Leakage is de 


upon clearances between the knife 


the points, pitch and depth of the knives 


lanwar / Verroteum REI 


lor iven as 


properties and pressure a i ca 
| / 


al ul ited 


ASMI 


labyrinths ha bee: 


Adolph I 


through 


suggested by 


rie thod 


(learanct ot the hixed tft pe oO ' rine 


dependent upon manufacturing tolerance 


tricities I he ire aflected by journal bearing 


unit under 
that a sliel 


halt 


ind vibration ol 


thermal expansion 


tion The clearance is usuall ca $o 


ference between the knife point and the 


during the run-in period, but inevitably ineré 


least .015” and more particularly with compressors 
must run through a lateral critical frequency to 
For comparing leakages to be expected 
labvrinth ven 


ichieve 


operating speed 
with all types ol cals, the straight pa 
the base index of 100. See Table | 
lhe second consideration may be 
ing Segmental Carbon Ring Seal elements. The s 


| 


a gland box contain 


mental 


turbines 


arbon ring has been used extensively on stea 


throughout many years in place of labyrinth seals for the 


purpose of minimizing leal age and conse ng pace ind 


haft length n general, taken two form 


Its design has 
hown in Figure |. The rin hown in 


oller i means ol 


one ot which is 


patented design, and 


once it ha urived at its 


Figure lisa 
ts own weight 


Wear is 


upporting 
proper operating po ion consequently reduced 
ind life mecreased 
Use of the 


esigner lor application 


segmental carbon ring is i F) the 


l vhere the gas being compressed 
relatively tree of dirt and debris, Its potential has not 


been exploited in this counts as it has 
sure differentials a 


been ibroad 


vhere appli ations exist havin pre 
high as 150 psi across each carbon ring. Designers con 
sider it feasible for use on flexible shaft machins vhere 


it responds without damage to radial oscillations when 


critical frequen I hue 


through a 


as would be the case 


the unit 1s passing 


clearances are not increased 
labyrinth seal. Further consideration would be @ 


applications requiring low leakage where ambient tem 


high. ‘The 


with an increase in tem 


peratures at the seal would be clearance be 


tween ring and shaft decrease 


characteristu just 
self -< 


co-efficient of ex 


olfer a 


and consequently 


perature 


a labyrinth. This characteristic is vident 


when that the 
pansion of the carbon ring is only one-fourth that of the 


stee] shaft whereas the thermal co-efficient of expansion 
that 


Opposite to 


considering thermal 


of a labyrinth material is usually 50 percent above 


of the steel shaft 
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Figure |. Self-Positioning patented segmental carbon ring 


In weneral 
properts ot the as leakage For « 
temperatures should be below 600 | ind with 
900 | Their use 


the ‘ Wf 15.000 feet per minut Ww more 


temperatures ar limited by the oxidi 


ample vit! 


shaft speeds at 
feasible 


gland width and 


in compress rs having 


i function of clearances 


number of mnges for given ga properties and pressure 


Che designed clearances are usually maintained through 


out the run-in period of a machine and increase slowly 


with time depending upon the deere f abrasive con 


tamination contamed tn the leakawe eas In general seal 
life of two to three years continuous operation should be 
expected. A carbon ring functions as a restriction to gas 
leakage in dissipating the gas pressure by friction along 
its clearance walls. Its prin iple is analogous to the pres 
sure drop effected by friction through a long small bored 
pipe. As a rule of thumb in preliminary consideration ol 
expected leakage 


carbon rings for an application the 


would be less than 25 percent of that of a we ll designed 


lable | 


A most important advantage of seemental carbon ring 


labyrinth, occupying the same axial space, See 


seal desiens and the labyrinth designs lies in their ease of 
inspection and replacement which requires only removal 
of a cap and slipping out the segmental clements. Costs 
of carbon ring assemblies throughout the years have been 


reduced through the standardization of rings by various 


144 


manufacturers. However. the gland box into which the 


carbon rings are positioned is usually a tailored design 


und its cost will vary with the quantity produced 


Although the carbon rings possess many inherent ad- 
Vanta their use as a single sealing element directly 
wainst the compressed gas ts limited principa ly by the 

t appli ations handle dirt gas. Theu great- 
i double element. o1 In combination 


ith other | of seals when used with a s ailing system 


that supplic le 
\ relat ew 
clopment of the ¢ 


leakage gas as described further on 
consideration 


how! 


ontrollin 
and rotat 
tallur 
| 


ntact ca i ) rated succe 


Lint) 
p 


nitation 
i) mention 
Consider: ittention has been n ach 
rugvea at Ihe carbon clement hould be 
trength and rigidity by encasing the carbon mate! 


inside a shrun) teel ring. In addition, eve attempt 
should be made to arrange the seal as a cartridge and 
ivoid the necessity of handling the carbon element and 
the multiplicity of springs and internal parts during ship 


ment and assembl 

Its outstanding advantages lie in its ability to effect an 
almost perfect seal Its leakage is primarily affected by 
size and surface speed for a given pressure. In genera 
90 of a labyrinth 


Table | for 


It is almost unaffected 


expected leakage would be less than | 
seal occupying about the same space. See 
comparison to other seal designs 
by shaft vibrations and can be made to operate with 
slight axial movement of the shaft. Wear in applications 
with a clean gas will be less than .001 inch per L000 
hours and should offer a life expectancy up to 25,000 


hours, or about three years of continuous operation 

The contact seal has been approac hed with reservation 
in view of its limited field record. It was first used on 
compressors in aircraft wind tunnel applications where 
Its suc 


efficient sealing of clean dry air was required 


cessful record for several years led to applications with 


TABLE | 
index of Relative Leakage for Single Sealing Elements 


SEAI Leakage Index 


sight Pas . 
Staggered Lal 
ad al ( t 
Dry Contact Sea 
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clean chemical process gas where leakage of valuable gas 
had to be minimized. The designer views this contact 
seal most favorably for applications having strict limita- 
tions on the permissible amount of gas leakage either in 
or out of the compressor and where external facilities or 


controls are particularly not desirable 


Sealing Systems—-The above-mentioned seals, when 
used in pairs and in conjunction with sealing systems, as 
pictured in Figures 3 and 4, have been instrumental in 
sealing compressors handling explosive, toxic and very 
high pressure gases. It was not too long ago that, when 
a designer was asked to seal an ¢ xplosive gas at 1000 psi 
from escaping between shaft and compressor Casing he 
weld it.” Today, he will tackle sealing 


vould answer 


problems on gases having pressures many times higher 


A designer approaches sealing problems requiring com 


plete sealing of gas from the environment surrounding 


the compressor by considering the simplest possible seal- 


tem shown in Figure 5 requires the 
sealing elements, either labyrinth 
contact seals It oper ate on the 
principie of sucking the gas from between the two seals 
thereby reducing the pressure below both the pressure olf 
the compressor gas at the seal and the atmospheric pres 
so that no compressed gas escapes to the environ 
Atmospheri air would, of course, leak in 
d chamber and contaminate the compress 
i blown off to the eductor. Now depending upon 
vhether or not the contamination of th compressor ga 
permitted, this educted gas would be intro 
duced nto the compressor suction, or wasted by 
expelling it into the atmosphere through a flare pipe 
Figure 
lhe s ion of either labyrinth, carbon 1 
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Figure 3. Double seals-contact and corbon rings for evacuation or gos 
imjection systems 
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Figure 2. Contact seal 
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Figure 4. Double seals-contact and bushing for fluid injection system 


contact sea vould be made upon ! Asi t permissible 


n-leakage air, recirculating ol ibrasive 


particle contamination of ga peeds, pressure ind tem 
per itures 

The eductor may be powered by either an outside 
facility such as air or steam, or by the pressurized com 
pressor discharge gas. In cither cas the designer must 
give every consideration to minimizing the horsepower 
loss incurred in recirculating gas upon which work has 
been expended, In typical cases, this loss may amount 
from 2 to 6 percent of the powe! required to drive the 
COTNPressor depending upon vas pres ures and charac 
teristics and size of installation. It would be evident that 
by minimizing the leakage quantities through considera 
tion of carbon rings, or dry contact seals, this power loss 
would be diminished 

The duction plan presents a great advantage in 
offering the possibility of a self-contained tem rela 
tively free of mechanically moving parts and low capital 
investment 

The Gas Injection System has been used by the refinery 
industries both here and abroad for many years as a 


7 


means of totally sealing flammable and toxic gases from 


\ typu al 


employs the use of double labyrinth seal 


escaping between shaft and compressor Casings 
system usuall 


ing elements. Other combinations of single seals have 
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Figure 5. Evacuation system-self contained 


dependi ipon the allowabl 


leaki tri 


itmosphers im 
compre 


I his 


mbustv I 


functions by iInjectin va 


CO) 


tem 
nitro 
slight 


mye ted 


product and ai or 


highe I 
le 


nitwo elements at a 
the ¢ 
the 


stinosphe rt 


the 


iiing pressure 


the 


ima no compres 


thar ompressor i so that iKSs 


av or vas into 


1 he 


contact 


compre 


party ularly adaptable 


the 


prime ipl 


itiizing il nee njected ga may 


enmently filtered 


Ke chem il 


the 


ho VT 


the 


in conjunction w 


nstallations 
this syste 
irpon ring a 


of 


cert in pl ne 


m th contact 
sermmbl 


rrerital ¢ 


thousand ol nours trouble-tree 


pe rie noed to date 


lhe F 
vhich for 


OMIpressol 


tion Syste in old established 


} rr 5 


aid Injec 


than the 


many ye has been used on low 
Water at highes 


interiected between two slinger or segmental ring 


ars pres 


slightly pressures 

: A» 
type 
the 


Ihe 


rr finery 


ealing elements and was allowed to leak both into 


gas side of the cOmMpressol and into the strnosphere 


designer used this principle for high pressure and 


found it unadvisable to 


appli horns bere ause he 


etl por the um ot i dry seal design 18 well known 


on pipe im nstallations and is being more frequently 


employed on cat cracker gas applications 


Combinations of two single sealing elements such as 


act seals, bushings, or even segmental carbon rings 


cont 
ed as fluid seals are employed. Oil is generally used as 
fluids be 
is dictated by the specif require ments of the appli ation 
Lhe oil 


slightly above that of the gas pressure. Oil leakage usually 


u 


the injected fluid. although other could used 


s filtered, cooled, and pressurized to a pressure 


results through both the atmospheric and gas sealing 


elements and is reclaimed and returned to the reservoir 
In pipe line applic ations and other appli ations where the 
oil leaking to the gas side is not deleteriously contaminated 
oil may be used over and over again until 
it In 


toxk 


the the 
neutralization 


by 


the 


as 
rare 


number indicates is spent 


cases where the oil is exposed to a stronger ol 


reclaimed by outside 
the 2 


sulphur gas, it may be discarded o1 
facilities. By 


this exhausted oil would add only a few dollars per day 


proper selection of a seal on as side 
to the operating cost of the installation 

Iwo combinations of sealing elements have been used 
most frequently with this fluid injection system. One is 
shown in Figure 4 

Designers may differ in their approach to selecting the 
caling elernents. One approach would be to evaluate the 
characteristics of each element for the specihc function it 
is to perform and for location where it will be installed 

For example: on high-pressure applications, the desir 
able location for the bushing element is on the more rigid 
ol 


negligible, 


journal bearing side the combination where angular 


deflections are and where appreciable oil 
leakages can be tolerated without exposure to the gas and 

On the the 
ol 


to 


can be easily drained and collected vas side 


its characte! 
shaft 


contact seal may be preferred in view 
of leakage and 


tions, particularly after machines have aged in operation 


istics low insensitivity vibra 

Long life capacities of the injection system using the 
bushing and contact combination shown in Figure 4 are 
being experienced, Wear of the bushing placed on the 
side when provided with ample rotating 
negligible. The 


an exceptional long lif 


atmosphe ri 
has been found to be contact 


to 


cle ATAnCCS 


( il ha 


also proven have 


with wear measurements indicating a 
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normal life of 50,000 hours before re- 
placement of the carbon ring is re 


he 


Salltie 


quired wet contact seal pos- 


sesses the desirable characteris- 


tics as the dry contact seal in its be- 
ing almost unaffected by shaft vibra- 
rough 


olfers 


and momentary 


service 


trons opera- 


tion addition, it reliable 


under abnormal operating 


conditions where pressure of the in- 


jected fluid is not always maintained 


above the level of the gas pressure 


The designer’s approach to sealing 
problems is not only governed by his 


.™ knowledge and experience of sealing 


oH 


COOLER 


elements and systems at his disposal, 


a a but also by the information given by 


ruTeRs 





the prospective consumer through the 





Figure 6 Fluid injection system 
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Figure |. Commercial routes to aliphatic aldehydes 


Figure 2. Part of the equipment used at Spencer Chemical Company's 


Calumet City plant producing formaldehyde trom methanol 


Making Aldehydes from Petroleum 


The first of a three-part series presents a comprehensive study of the various 


routes by which hydrocarbons are converted to aliphatic aldehydes in petrochemical 


plants. Part 1. 


Peter W. Sherwood, 


ph 
‘ 


BETWEEN THE YEARS 
id formaldehyde 
the United States 
doubled. Acetaldehyds 
by more than 50 
ethods of 
mercial maturity to help cover the 
rapidly growing demand for 
n-butvraldehyde, and 
hwde 


markets and may 


1948 
953 production 
was nearly 
outputs ros 


New 


com- 


perce nt 
synthesis reached 
acrolein 
isobutyralde 
Propionaldehyde found new 
soon 


expect new 


ources 
Here. then, is a 


industry 


segment of the 


petrochemical which shows 


feverish 
hydes 
Major 


rsatile intermediates 


activity the 


aliphatic alde- 


outlets for this group of 


exist in the 


production of rubber, ex- 


I 
plosive ‘ 


plastics 


surface coatings, synthetic 


textiles. antifreeze, organic solvents 


plasticizers, and other customer in- 


dustries. Seven commercial processes 


serve for thei commercial synthesis 


from petroleum sources and an eighth 


055 
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s nearing realization 

its homolo 
formaldehyde 
aldehyde 


derived primarily from 


Outdistancing 
helds of 
the lowest 
family. It is 


gues in 
usefulness is 

member of the 
and its manufacture consti 
outlet 


methanol 


tutes the largest singel 1) per 


cent) for this alcohol. Smaller quanti 
ties of formaldehyde are produced by 


direct oxidation of hydrocarbons, In 
all. eig 
combined total of 
dehyde plants in the United States 

Acetaldehyde, the 
ol the 
duction 
by the 


ot its 


hteen companies operate a 


twenty-six formal 
second member 
aldehyde family is first in pro 
volume. It. too. is synthesized 
oxidation or dehydrogenation 


ak ohol 


partial combustion of 


parent Le, ethanol 


and by the 
method of 


hydrocarbons. A manu 


facture which is uniquely available to 


this member of the aldehyde famil 


is the hydration of acetylene. Ver 
ol by 


formed in the 


large amounts product acetalde 


hyde are cours ol 
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ynthesis by a modihed 


This 


xpected to take on 


rasoline 
Fischer Lropsch process source 
ol supply may be ¢ 
with the 


real significance anticipated 


resumption of operations at the 


Brownsvill lexas, plant using thi 
process 
Acrolein 18 


COMME TE al 


formaldehyde with 


today produced by two 


route condensation of 
acetaldehyde, and 
oxidation of propylene \ former 
method, the thermal 


diallylether, has 
Propionaldehyde and the 


cracking ol 
been discontinued 

two bu 
tyraldehydes may be obtained by (a 
oxidation of the 


alcohol, b 


hydro arbons ‘ 


corre spondin 


partial combustion of 
condensation ol 


aldehydes followed by dehydra 


and hydrogenation of the 


lower 
tion result 
ing olefinic bond, (d) reaction of cat 
and hydrogen with the 
(xo 


product of Fischer 


bon monoxide 


next-lower olefin synthesi 
and f as a by 


I rops h operations 
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Higher aldehydes are produced 
above aldol 


lower aldehydes followed by dehydra 


all, by condensation of 


tion ind, if necessary, hydrogena 
oxidation ol the cor 
Here the Oxo 


limited usefulness 


and by 
alcohol 
ms of more 


which 


tion 
responding 
reaction 
for re will be discussed 
be low 

Thus. of the 


available for f 


sor 


ol methods 
aldehyde 


Variety 
ymmercial 


synthesis, cach except acetylene hy 


dration serves for the production ol 


several members of the family, but 


only namely the oxidation olf 


ilcohols 


ore 


finds application for all 


Markets for Aldehydes 


a bl ormaldehyde 


Dhis commodit ne 


percent I mqucou 


concet! 


hippe ad in 


yf) percent hut at 


ited temperature 
prec pit ition 


} urther 


por 


further formal 


suppre 


tendene to pontaneou 


temperature polymerization a 


mall amount of methanol inhibitor 


permitted to be present where thi 


feasible 
ition 


For certain polymeri pul 


formaldehyde may be replaced 


his 


whi h 1s shippe d 


pr we 


by its trimer paraformaldehyde 


solid 
ind therefore 
Acceptance ol 


product is a 
nearly dry with a sig 
nificant freight saving 
paraformaldehyde in lieu of its parent 
compound had reached 10 millon 
pounds in 1952 

The 1 
War Il 


facturime 


World 


manu 


nited States entered 


with a formaldehyde 


capacity only sli¢htl ibove 


100 million pounds per year i] per 


cent by weight Throughout the war 


ears. formaldehyde was in acutel 


short supply, a situation which pet 


sisted until the nation’s productive 


this commodity attained 


“H) 


capacity lor 
a level of 


at in ea} 


million pounds pet 
This 
was quickly passed and actual output 
SRR om 


goal of 1.6 


ly 1949 milestone 


in I%5] was llion 
OODM's 


pounds/year in 
ui of date 


pour 
billion 


1955 was exceeded 


capa ity 


two vears aly Installed ca 
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pac ity during the current year 18 esti- 
mated at 1.80 billion pounds per year, 
and additional facilities have been an- 
nounced 

Phis degree of plant expansion has 
fully 


formaldehyde 


been justified by the growth 


rate of production 
1946 to 195% 


was at the rate of approximately 100 


Average increase from 
year 


to illustrate the 


million pounds per 

lable | 
production trend over the 
t highlight the 


will serve 
years and 
potential lor tuture 
‘pansion 

Much of this output is captive. Of 
one billion pounds produced in 1952 
million formalde 


hyde was sold a 


Outlets for 


onl 0) pounds 
uch 

formaldehyde lean most 
iVil od ion of plastic 
surtace 


third 


ind 

of the 
ithesi ol 
hea in 


demands I he 


thermosetting 
Ma 


hexa 


fluence 
consumption patte 
ind for ethvlen 


formaldehvyvae cen 


outhned in 

yn of phenoli 
formaldehyde s 

ol U./5 

poun | (exclusive of fillers 


continuing 
held 


im, Sexe rood 


owth potential een in thi 
Phenols plastic s, which were first m 


troduced in 1909, have maintained 


important position mn the face ol 
irom resins ol 


I he if 


vrowing compre tition 


more recent onwn continued 


TABLE 1 


Formaldehyde Production 
Million Lhe. Year. 37% Basis 


TABLE 2 
Formaldehyde Consumption Pattern 
37% basis 


Millions of pounds 


1949 


Millen 
Lhe 


yen tee 
vat 
lamine rete 
tamett 
etramine 
taerythr 


wide acceptance 1s founded on low 


cost, high versatility, and outstanding 


physical characteristics 
The greater portion of phenoli 
resins goes into molded and cast end 


products ranging from electron 
tators, 


These 


million 


parts to washing machine a 


baby toys, and pot handles 


markets consumed about | 

pounds phenolic resin in 1955. Second 

in importance are applications for 

adhesive purposes 
half 

ol phe nolic resin entered this end use 

during the last year. Other im 


been established in the 


bonding and 


Seventy and one million pounds 


portant 
markets have 


manutacture of ion laterals 


thermal insulators, plywood, and in 


the formulation of protective 
coatings 


Over the 


phenol-formald 
hyde resins ave shown rood 
trend. Present forecasts loo 


1960 demand of 550 n 


growth 
to a llhon 


of plastics 


pounds for the productior 
This 


urnption n 


alone augmented hb 


coati 


While the utput ot 7 


face 


does not rival production o 
total consumption of forma rye 
the manufacture of both is about the 


same. An amount of +" 


percent formaldehyde 
the production of one 
formaldehyde resin 
polymers have an 


hyde 


production of 


utilization of O.f 
uminoplast 
was 247.6 million pounds. The 


present, no de velopment i! 


which might encourage hope for sig 
nificant expansion during the coming 


years. Important growth during the 


past three vears has been mainly in 


the categories of textile and 


Other 


applications include formulation into 


pape I 


treatment established mayor 


protective coatings, use as bonding 


agent for plywood production, and 


other adhesive applications. Melamine 


{ 


resins show outstanding properties for 


the production ol plastic dishware 


and urea-formaldehyde plastic have 


captured markets in the production 


of lamp shades p rtable radios, scale 
housings, et 


On a unit basis, hexamethylen 


tetramime is a heavy sumer of 


5 Ibs Ib I he bulk 


of this product goes into military ap 


con 


formaldehyde 


plications 
Pentaervthritol produced bw the 


condensation of 4 moles formaldehyde 


PerroteumM Rk] 





th o1 mole acetaldehyde is a poly- 


dric alcohol of 


growin importan t 


for 
pounds 


pound 


m of alkyd 
About 
| 


consumed per 


producti resins 


aul 


‘ ; 


produced 
is en 

ethylene 

The op 

the 


acetal 


erted di 


Cony 


ts anh 


de 


ind 
icetaldeh 


ibo' 


int 


between 


weet varia 


th 


ana 


ct link 


vce 


tf acetaldeh 


rayon 


nthetic polyme: 


outiet for aceti« 


directls 


and in 
the 


MsUurlnces 


lion S 


nation’s acetic acid out 
oduce one pound ol cellu 
about pounds glacial 


de and 2.9 pounds 
Actu 
anhydride 
the 


balance 1.3.9 


col 


be charged 
» pounds of the 
of 


ours 


rable 


process 


product is 
Mi 


iddition to utilization in cellu 


manufacture, acetic acid 


find their way into the 


and butyl 


lrid 
ariag 


acetate 


REFINE 


VeETROI M 


ate solvents and plasticizers rubber accelerators \ derivative ol 


acetyl salicylic acid (aspirin) acetani potential significance is trimethylol 


oil 
and into divers« 


acetviated castor ior use in ethane which can serve in li u ol pen 


fluids 


lick 


taerythritol the 


vd resi 


che il 


An 


brake in production oO 


cal syntheses im alk ns. The compound is formed 


lesse r scope 


tant outiet tor condensation ol 


the 


aceti« propionaldehyde 


with two moles of formaldehyad: 


Other sug: 


production ol 


in its polyme ri ested and actual uses for 


surface coatin propionaldehyd paralle| appli ition 
icetalade 


An 


its closest homologues 


] 
] I 
econd-most ae 


hyde butvraldehyvde 


pl 
vinyl propional resins as interlay 


ifety la 


and 


the 


maldel 


production them ! posed use 


and butyi ildel 


ool bye le Phenol-propionaldehyde 


condensation pols met ire claimed t 


be ol lu is demulsilyin 


tackihers for rubber 


lation of propronaldehyd 


Self-conden 


Miuction 


oploni« cu 
output | . 


propion 


pounds 

pounds 

not ible 
include 


acetate 


Chior 
by the 


n-hut 


ull tion 


and butyralde 
Most of the 


) million lb 


ible 


|’ production 


hyde 
al oh 


consides 


wn crotonaliace 


Acrolein (CH CH H 


rolein-urea condens 


| n-butanol may 
ition Doty 
. bye 


find application in textile fu 
By itself, the aldehyde ha 


lachrymator 


obtained by fermentation 
the ()xo re 

n-Butanol itself is a 
tor 


ana Vina 


hut raldchyvase by 


wtion 
olvent 
sin lor 


alkyd It 


material in the 


useful 
ind i 


urea-formaldehyde re 
reir errant ter 
| cellulose and tor 

as araw material in tl nthe 
, ' is ra produc 
methionine, a pouit eed ad , 

tf di-n-butyl phthalate an un 
1 growing in portance 


portant plasticizer 
Butyl 


esterithcation 


value 


ol ha 


specialty lacquer 


rious appli ation 
lol 


ns produ ed trom 


the 
with | 
he 


wetat 
ol 


butanol I con 


proaue Y d by 


clanmed acid 


the 


wet 


acrolein tovad 


ates 


with phe nol 


thritol 


medium-boiling solve for mitro 
cellulose In thi fincl 
wide-spread application in nitro-cellu 
formyl-2.3 lo 
acrolem dimer ally] 
ethyl-f pro 


1.2.6 hexanetriol and a nun 


nt 


and pentaer function it 


Acro 


United States 


ein derivatives offered in the 


include 4 ‘ lacquer 


dihydropyran 


larnine formed by the r 


ol 


But 


li tate et yxy 
dene diacetate he tion butanol with ammonia or 


pionate various primal 
others tant intermedi 


Atriite Att Mn por 


her of 


ates in the production ol 


‘ 


and o i iriet ol Notation 


the 


resins 


agents tor wus in nonterrou 


H,CH,« 


are it 


d) Propionaldehyde (( 
Market this aldch 


present limited. It is used a 


pr 


for ce mining mdustri 


econda 


I he 


duction of \ ol 


quite most unportant acriva 


disinfectant and in the crotonaldehyade obtamed b 


149 





Aldehydes fromPetroleum... 





J ld h 


f) n-Butyraldehyde 


butyraldchyde 


CH,CH 


drogwenation 


(Ht 


inportant 


H I hus 


utilization as 


compound find 


ntermediat« 
im the production of butyric acid and 


yvdride, ‘Lhe 


its anh Nnecess convel 


by 


tep im the presence ol 


on carned a fairly sunple 


iv ¢ dation 


nanganen alts which serve as Cata 


t. Butyme acid and anhydride are 


manulacture 


used extensively the 


ol 


cellulose butyrate and mixed 


as cellulose wetate hut 
ol 


the 


it h 
[his 


ignihcance in 


estel 


rats group chemicals is ol 


manulactul ol 


pu 


moldin 
lime 


caer : I ripe 


miaiuct 
[Orne Another 


Tee 


ima pla tics lor 
important 
vhich serve a ; ring avent 
ol the 
yraldehyade 
ilcohol to 
PVB i 
lor 


(Div most 


tions of but 


ith | 


hut 


with pol 
form pol 
ral 


interlayer 


used exten ivel 


let gla i 


for coating tabri ind in 


ormulations 
tutvraldehvde can be 


i protnine 


with aniline or other amune 


monobutylamine to form 


ol rubber accelerators ( 
ot 
phenol will yw important 


of oil oluble re I he 


of two molecules 


re 


den butvraldehyde 


Id 


tion 
cla 
self-conden 
ol 
ubsequent conversion to 
ilcohol ha msumed 

Ihe derivative alcohol | 
» yield triocty! phosphat 
both of 


plastic vers for pe I\ 


an 
ins 
thon butvralce 
hyde and 
ethyl hexyl 
nificance 

esterihied te 
or dioctyl phthalate which 
ire outstandin 
chlorice 
Anothe 


from 


vinyl ind cellulose acetate 
resins 


cle rived 


produced via 


iluable plastic el 
ciethyl 
aldol 
vith acetaldeh 
Aldehydes — Iso 
() obtainable hy 


isobutvle me 


wot wetate 
condensation of 


butyraldehyde cle 


valeral 
the 


by 


(g) Higher 
dehyde CH 
Oxo reaction with or 
dehydrogenation of isoamy! alcohol is 
ingredient in ethereal oils 


Neither 


ate 


i valuable 
Production is relatively small 
it nor its C,- and C,-homologues 
derived from petrochemical sources at 
the present time 

Octyl 


duc t d by 


and nonyl aldehydes, pro 
the 


or C,-olefins play an important part 


Oxo reaction with ( 


as intermediates in the production of 
Note 


manu 


octanol and nonanol that 


one isomeric octanol is also 


factured from butyraldehyde as out 
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The M 
vith phthalic 


lined above alcohols 


art 


esterified acid anh 


dride or, to a lesser extent, with 


phosphorus oxychloride to yield plas 
ticizers of tanding 
the 

resin 


us 


out 

ol 
ind of Buna N type 
wtion of diocty] phthalate 


re: 
ho | 


usefulness in 


vinyl and cellulosic 


formn 
rubbe Ts 


prod 


alom va million pounds in 


1959 


In 


play 


th 


onl 


the 


role 


aldehydes 
For 


which will become apparent later 


apple ation 


mm imdirect rea 


son 


in the discussion of the Oxo proces 


isolation of the aldehydes not 


ica ble 


is 
to hydrogenation of the 
the 
and ( 


t sponding 


prior 
mixture lo cover 

the ( 
the 


hed 


crude reaction 


lumuted demand tor 
ildehycde i uch 


ilcohol aft pul 


rnated 


cor 
and dehydro 
Sore should be 
glvoxal 
i dialdehyds produced by 


m of ethylene gly 


made in 
CHO 
the 


mention 


th ol 


connection 
pal 
his 


mayor applic ation 


tiai oxidatie 
compound nmnas its 
n shrink-proofing rayon. Other, more 
ol 


as poly 


limited uses include insolubilizing 
materials such 


Annual gl 


manulacture! 


pols hydrox’ 
alcohol 
ll b 


estimated it 


inyi oxal pro 


duction 1s 


about 1.500.000 


pound 


Methods for 
Fight 
the 


ildehy 


Aldehyde Production 
ol 
commefcial produc tion ol 


Lhe 


methods synthesis serve 
fey 
ce are of varying degre 
Dehydrogenation 
CH,OH 


HCHO —> ¢ 


Oxidation 
(>) ( 
() 


H.OH -—> 
HCHO 
oO or 


members 
[he 


classified 


Appin imility to different 


the homologou 
thus be 


itegories which 


ol sCrIes proc 
within 


cscs mas 


three major ¢ are 


fined by scope of usefulness 


A) Processes for the Specific Production 
of Numerous Aldehydes 
of Alcohols 
and Dehydrogenation 
Oxo Synthesis 


|. Conversion by Onxida 


thor 

The 

Aldol Condensation and Conversion 

B) Processes for the Non-Specific Pro- 

duction of Several Aldehydes 

|. Oxidation of Hydrocarbons 

(ne this 
formaldehyde almost exclusively 

Iron 


Note 


version of process yields 


Fischer Trops« h Synthesis 
Catalyst only 
C) Processes for the Specifix 
of a Single Aldehyde 
1. Hydration of Acetylene 
hwde 
’ Dev 


Production 


Acctalde 
only 


of Ethers This 


omposition 


PETROLEUM 


»*HCHO 


) 


process, used today only fo 


dehyde production, has als 

for acrolein manufacture 
Decomposition of Ethylidene Diac« 
tate Acetaldehyde as By-Product 


of Acetic Anhydride Manufacture 
he this 


SOT 


As 
there 


ma‘ seen trom yutline, 


is overlapping between 
categorics 


ol 


port Ance 


The exceptions are how- 
industria! 


scheme 


such limited 
that the 
heid valid 

It is 


technical 


ever liti- 


broad 


may 
he 


within this framew k that 


aspects of the ditlerent 


methods 


the 


available for industrial pre 
duction of aliphatic aldehyde 


shall be 


considered 


Route No. 1 
Conversion of Alcohols 
eight 


commercial routes to 


ildehydes, only one the ox 
dehydrogenation of ilcohols 


th 


al volun 


finds application for ent 


(on bas 


the 


patil 


homologous seTics 
leading method for 
The 

ciples and practice in this method of 
rele 


is also the 
production of aldehydes 
synthesis are best illustrated b 


ence to the production of formalde 


and acetaldehyde from their re 
spective alcohols 


1) Formaldehyde 


converted to 


hyde 


Me th ino 
formaldehyde b 
deh dro 


spec 


he 
oxidation 
In 

siderations 
ol 


breakdown olf 


or catalytic 


tion this instance 


by 


reaction 


are raised the 
mdary 


the 


rence a sec 
desired p 


carbon monoxide and hydro 


H 


0 H 


HCHO 
* Ct) 
*C 0) 


HO 
HO 


SH 
SH 
SH 


I he 


to achieve 


ol 


formaldehyde 


objective conversion must 


be produc 


conditions which are least 


the 


tion at 


favorable for 
the 


dehydrogenation cannot be 


decomposition ol 


product by Reaction (2. or (4 


has been shown’ that straight 
carned 
out at conditions which permit isola- 
ol 


Practical execution of methanol 


tion formaldehyde in significant 
vield 
conversion to formaldehyde is there- 
fore confined to two approaches: (a 


b 


dehydrogena- 


straight oxidation, and combina 
ol 
tion in a thermally balanced system 
Both of 


ployed on a commercial scale 


tion oxidation and 


methods synthesis are em- 


All of the reactions outlined above 
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ecur a progressively greater de 


gree as the temperature is raised. Th: 
objectionable formaldehyde decompo 
sition equations 2 and } proceeds at 
wn) ¢ For 


reaction conditions which 


this 


an appre iable rate above 
this reason 


rm formaldehyde not far abovw 


temperature will lead to 


eld. This 


n straight oxidation 


optimum 


s the approach f mplo ed 


Che reaction equilibrium of metha 
equation 3 s favor 

low temperature 

by contrast, straight dehydrogena 
effectively carried out 


€ Drv 


tion cannot be 
therefore 
which will 


i heterogeneou 


helow iu) ¢ 


mpio i 


mote oxid 


must 
ultable catalyst 
ition as 


reaction hile formaldehyde decon 
mus and it 


Sut h 


position remains homogwens 
rate therefore unaffected 


catalyst is iron promoted molyb 
oxide \ rht ox 
hased on precept 
DuPont's for 


stral dation 


this 


de num 


proce scTyves 


st a part ol 


pi duction 


Stoichiometric requirements call for 


i reactor feed gas contaming 28.5 


percent methanol in air. Such a feed 


t 


composition 1s however, within the 


xplosive rang t elevated 


tures Lhe 


nol ith all has 


te mpera 


<plosive range ol metha 


lower limit of 
) percent at yf) © 
250 ¢ Its 


4.9 percent at 


4 percent at 
upper limit is reported at 
lin) ¢ 


cent at Z00 ¢ and may 


and 56.8 per 
therefore not 
be used in practice 


A second limitation nitial meth 


inol concentration by 
t thermal balance. The 
he he ld be low the le vel ol 


formaldehyde decomposition, without 


aspe cts 
vsterm is te 
CXCESSIVE 
wolineg I he exo 


resort to external ( 


thermic heat of reaction there 


absorbe d by the 


must 


fore be sensible heat 


of the 


system 


The upper limit to permissible tem 


perature is set by the extent of for 
maldehyde 
have 


lor pure 


decompo ition As we 
this becomes 
formaldehyde 


this | 


significant 
100 ¢ 


noted 
above 
icve the reaction 

slow! I 
repre ssed by the 
this 


It therefore becomes quite feasible to 


However at 
occurs quite irthermore its 
proeress is 


} 
of diluent (i.e. air in 


pre sence 


instance 


permit upper temperatures as high 


as 400 (¢ and possibly even 450 ( 
system, 400 ( 1S 


reached by partial oxidation of me th 


In an adiabati 


anol at an initial content of 8 


cent \ 


cent will 


pe r- 


starting mixture of 5.5 per- 


result in a converter exit 
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Figure 3. Simplified flowsheet of the combined oxidation-dehydrogenation process tor production 
of formaldehyde trom methanol 


| his 


methanol-in-au 


temperature of SUDO ¢ then, ce 
fine the range 7 
concentrations which may be teasib! 


employed for nthesis of formalads 


hyde by straight oxidation 
Effect of operating variables in this 
has been determined by Ad 


Peterson Lhe 


process 
t 


kins and preterred 


catalyst, containing iron and molyb 


denum in equimolecular proportions 


was prepared by the addition of 


aqueous ammonium moiybdate to a 


ferrous malate solution. Excess am 


j 


monia was added and the solution 
was CV iporated to drynes in the pre 
tec] balls which act iS CATT! 


Feed ga 


from 6.2 to / 


ence ol 
concentration 

| volume percent mv th 
be low the 


anol if well explosi ‘ 


limit at the point ol entry into the 
catalyst. Maximum 
HOO) ¢ 


Ihe activity of the 


operating ten 
pel iture wa 
catalyst in 


during the early stages of its 


mversion Teac hed a value 


we “") percent AVCTAgt 


rit Activity at this pear 


efficiency could be maintained for 


months without change in conditions 


At a 


mately 0.15 sec 


pace velocity of approxi 


formaldehyde yield 


attained its maximum value of 90.7 


percent at 3/ > ¢ This compares with 
53 ¢ 
cent at 400 C. Per 


from 85.2 


90.0 percent at and 85.3 pel 


pass conversion 
rose percent at 395 ©, t 
91.8 percent at 373 C., which thus ap 
peared to be the optimum tempera 
ture at the conditions chosen 
At any one 


s governed by contact time 


temperature, maximum 
conversion |i 


Above 


sition 


its optimum value decompo 
take an 


while 


reactions increasing 


toll of product formaldehyde 


t proceed ad 


reaction tine 


a modiliication tf th 
OxIdavION process the rea 


rd out in everal slice 


tetween staves. the va 


cooled and an additional an 


methanol i injected into 
which has 


pilot-plant evaluation, permit 


method 


build up of product conce 


ind therelore reduce 


Here too 


nd of the 


a limit 

explosi ‘ 
methanol-formaldehyde mis 
ur. Moreover, Adkin 
have methanol 


ims the pre 


noted that 


/ 


ere ol miena 


erable 


iron-mol 
ital t require ry cor 


KCeSS OxVECN 


Combined Oxidation - Dehydrogen- 
Methanol As_ w have 


straight oxidation is characte: 


ation of 
seen 
ized by very high formaldehyde vield 
taken to nearls 
ol the 


mplife s. of 


ind hay he mnplete 


conversion feed methanol, Thi 


cours the purihe ition 


problem greatly and result n efi 


cient raw materials utilization. How 


ever, the process uffers economically 


from the low product concentration: 


to which it is confined. Feed methanol 


content may not exceed 5-8 vercent 


ind product concentration n the 
I he we high 


cost for ai compre so lary 


same range results 


pow ! 
water and 


cooling requirements 


costly process equipment for product 

recovery 
Thus, in spite of its attracti 

aspects the straiwht oxidation proce 


has found commercial applieation 





revent their con for all equipment upstrean 





catalyst bed and converters his. and othe: 


{ 


ation of meth must also be rigorously excluded 
vit the feed materials. Thi 
pecif itions set by forma 
synthesis are now enerally 
commercially available meth 
Incoming 
Ireed ol con 
by scrubbing 
finally cl i 
eparator \ 
V)-/0) ¢ 
ith methan 


Feed methar 


yhurne 
[he methanol 
through 


ence 


{ 
oO} ‘ 


HU)-bht) 
cation 
| he hot 


tom of the cata 


mediately cooled 


prevent rey 
losses iron 
sual , . tion and tormatior 


plus formalde} 


idiabati f ! ’ rit) i inlet and methanol 


. p io i } 
nitia mixture i of kaopted shock cooling i\ 


percent methanol . pane ee . “ : os by locating the 


' | 
nrocte 


primary product 
which latter units thus 
lormaldehyd: - - —_ ne quenching purpos 


en. Most of bear ie Mm ive tubes may be provided 
vhole bank 


part ol the reactor to 
Calumet ( 


malance trogen and stean 
. wrature reduction bee low 
Thi picture is modihed by the tactore - : : I , 
, ~— ; Pew . level by indirect heat ex 
multaneous CM CUTTOCIME | aecomposi ten 


tir reactions which lead to carbon The emergent gases pa ‘ 


mary scrubbing column which 


Durez, using fairly las 

monoxide lormation lo repress thei i ¢} 1] 
ia pomecda ire MrAleC! units was cool 

prog ess te ithpoe rature should he hae Id at the aren CasEne tor 5S = 

‘ each bank, ¢ onverters at Leverku 


fo ~ } ‘) yt t) f ; 
to the lowest [casibl ilue, and con for the abs rpuion of contained 


sace the mast he sininsiond. even ty ire three feet in diameter, each with maldehyde, unconverted 
the extent of taking incomplete 4 daily capacity of 10,000-12,000 and other water-soluble 
methanol conversion per pass Ihe pounds tormaldehyd, vy bas These materials are al 
catalysts chosen tor formaldehyde lron is a virulent catalyst iso up to 28-30 percent form: 
synthesis are highly specific and di and high chrome-nickel sta tration in the circulating 
not promote the breakdown of for or copper must theretore ) ! phase F-M liquor which ser 


maldehyvde which occurs in homo loved tor reactor construction and absorber liquor The liquor 
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drawn 


the 
returned to a 


the bottom of 
s continually 
plate near the absorber 


cooler. A 


drawn and forwarded to the formal- 


from 


column 


top via an 


with- 


external portion s 


dehyde finishing column 


lo insure practically complete re- 


moval of organic components from 
the waste gases, they are contacted by 
a water spray at the top of the ab- 
sorber above the F-M_ liquor feed 
point In most plants a secondary 


absorber column also ol the recircu- 


lating type) serves for final depletion 
of the spent gases Its liquor concen- 
trate serves as part of the feed to the 
primary column 

As indicated 
F-M liquor 


primary 


above, a portion of 


is continually withdrawn 


from the absorber’s recircu- 


lating stream. This is forwarded to a 


tandard distillation column in which 
YY percent methanol is taken over- 


head I he 


controlled to contain 


bottoms are normally 


57 percent for 


than | 


less 


and percent 


maldehyde 
methanol 
In a variation of this formaldehyde 
almost complete conversion 


taken in 


process 
f methanol may be a single 


Phe 


recirculating aqueous formaldehyde 


pass gases are scrubbed with 


wash in 


this 


olution followed by a water 


the 


cast the 


manner outlined above. In 
problem of methanol re- 
exist At the 


scrubber liquor 1s 


covery does not samc 


time the primary 


formalde- 


already a ifficrently 


hvde 


ref ' in 


pure 


solution W394 percent to Sat 


commercial requirements 


o that a distillation ste pis made un 


al Some methanol is unavoid 


neces 
content ranges 


In this 


ibly present, and its 


Irom U.5-3.0 percent single- 


pass ersion ot the process the greate! 


simplicity of the purification system 1s 


paid tor 


terials 


all by 
Yield is 82-84 
cent, c mpared with 87-90 percent in 


45-60 


above poorer raw ma 


utilization per- 
process percent 
which has been 


( utl ned ibo f 


2) Acetaldehyde from Ethanol 
| ildehyde, acetaldehyde 


produced by straight dehy- 


Un 


may he 


ike form 


drogenation. In this instance, the ten 


dency to product detenoration 1s not 


as pron unced and the dehydrogena- 


tion equilibrium is favorable at lowe1 


termpcratures than is the cam in 


Irie th inol conversion 


Combined oxidation-dehydrogena 
t which does not require heat 
transier t ind trom the reaction 


phase, also finds commer ial applica- 
tion for acetaldehyde production 

Ihe third possibility, straight oxi- 
dation, is not employed in this field 
The conditions of product instability 
and unfavorable dehydrogenation 
equilibrium which make oxidation at 
tractive in the synthesis of formalde 
hyde despite the drawbacks of very 
mark 


high product dilution, are not 


edly encountered in acetaldehyde 
production 
ei the 


for conversion of ethanol to 


two commercial methods 
acetalde 
the dehydrogenation process 1s 
Its chief 


on greater ease of temperature 


hyde, 
favored advantages rest 
con 
trol, the formation of by-product hy 
drogen, less product dilution, and 


simpler purification (due to much 


lower water concentration in the 


product [his route to acetaldehyde 


has been practiced in the United 


States since 1930. Underlying is Re 
wchion b 
Dehydrogenation 
tf) 
{) 
CHLCH,OH -— CHa H 
H 
Coppet a hichly pecihic cataly 
for this reaction. By itself, howeve: 


it loses its activity readily, a tenden¢ 


which may be overcome by incorpo 
ration of suitable promoters 


\ feasible 


ess cite to 


dehydrogenation proc 
Church Joshi - 


catalytic use of sup 


and 


based on the 


ported copper containing J percent 
cobalt and 2 percent chromium. As 
bestos serves as preferred carrie! 


{ pon loss of activity, this catalyst 


may be regenerated to initial effec 
tivene I alr oxidation 10 © 
followed by reduction by alcohol at 
2a) { 

The endothermic reaction (600 Btu 


require Ss 


The cata 


per pr und alcohol converted 


i constant upply of heat 

lyst therefore mounted in a tubular 

converter in indirect exchange with 

Dowtherm or similar medium 
Vaporized preheated 95 percent 


catalyst bed which 
275-280 C. At this 


ethanol enters the 


is Maintained at 


temperature and with a 90 percent 
per-pa conversion of alcohol, acetal 
dehyde formed in 85 percent yield 


len per cent of the charge alcohol 


erted w.o th product 


lost t 


usetull ony 


ethyl acetate and 5 percent i 


caiverse side reactions 


Church describes product recovery 
b sub-coolin the make ases to 


iO ¢ but other means (e.¢. ab 


sorption) may also be used. Standard 


fractionation methods serve to sepa- 


rate acetaldehyde from ethyl acetate 
water, unconverted ethanol, and other 
associated materials (including scrub 
bing medium, if any 


By-product hydrogen, formed in 


this process, 1s of 98 percent purity 
and is a serviceable feed to hydro 
genation operations 

Oxidation Dehydrovenatior i hth 


Straight oxidation of ethanol 


Vhe 
parallels 


nol 


is not practiced method actually 


sclected closely the com 


posite a oxidation-dehydrogenation 


method which serves in the synthesis 


ol formaldehyde from methanol 


Here, too, silver catalyst is employed 

Work by Faith and Keyes'* indi 
cates that the unsupported metal 
largely because of its high heat con 
ductivity, leads to particularly good 
vields. Per pass acetaldehyde yield 
over silver gauze showed a pronounced 
maximum of 80.6 percent at O15 ¢ 
Actual per-pass conversion how 
ever, held below this value in orde: 
to minimize over-oxidation 

According to Shreve the reaction 
is Carricd out commerciall wt O50 
70 C. with a per-pass conversion of 
1-99 percent and a yield of 85-95 
percent (this upper vield limit ap 
pears excessive and hould probably 
he closer to YO percent Using a leed 
ratio of | mole ethanol: 0.5 moles ais 
Le., a 40 percent initial alcohol con 
centration Hsii'® obtained acetalde 
hyde in 90 percent yield over silves 
catalyst at 460 ( 

Design considerations in the com 
posite process for acetaldehyde pro 


duction are alone the lines discussed 





above in connection with formalde 
hyde synthes I> + 
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Fractionation Research Starts Era 


Forty-three companies cooperate in new phase of research program to find 


the effects of tray design, system properties, and operating conditions on capacity and 


tray design efficiency. 


com 


REPRESENTATIVES of 45 
prominent in the chemical and 
petroleum Los An 


cles recently to plan the next phase 


panic 
industry met in 

4 joint research program that will 
he nett prox essors and users of « he aa 
ical and petroleum products The co 
ston kholder 
Re serare } 


a non-profit organiza 


operating companies are 
members of Fractionation 
Incorporated 
tion formed to study the performance 
of fractionating-equipment. During 
members of the FRI com 


inspected a new experime ntal 


the session 
mittee 
distillation plant in which many of 
the studies will be made. C. F. Braun 
& Co 


test-unit 


designed and constructed the 
just completed adjacent to 


Alham 


itself a 


their research center in 
bra, Calif. ‘The 
FRI 


gineering and operating staff for the 


own 
Braun firm 
member of will provide he en 
program 

© cle ter 


7 RI is 


tray-design, sys 


The obrective of 
effects of 


tem properties and operating condi 


mine the 


tions, on capacity and tray efficiency 
information will be developed 
Revamp 


increased 


tas 


leading to two things | 


of existing equipment for 
capacity, or better s parating « flies 
ene’ And 2 
that are 
liable 

signed with existing knowledge 


W hile 


attempts to 


design of new columns 
less costly, more flexible, re 


and effective than those de 


hav f 
data 


several companies 


made obtain the 
necessary to predict such things as 


vapor-liquid handling capacity and 


separating efficiency under various 
loading conditions, the cost of a com 
plete research program is too high 
for an individual company to justify 


FRI 


member-companies hope to accom 


ty pooling their resources, the 


plish what one alone could not afford 
to do I B 
FRI and chairman of the Executive 


Hudson is president of 


Committee, and 45 chemical, petro 


leum, and engineering companies 


For a new era in fractionation, a three-tray simulator column. 


have joined in the research effort 


Fractionation Research ms not a 


Membership 18s 
that 


closed corporation 


open to any company wishes to 
part ipate 

The FRI research program will in 
three 


volve principal phases, The, 


are 1) investigation of various dis 
tillation 
called 


exhaustive study in the 


devices, by means of a %0- 


simulator column 2) More 
new experl- 


mental distillation unit of those ce 


vices that show in simulator 
test And } 


plants to check and extend the ex- 


promise 
full-scale tests in actual 
perimental data, The program is un 
der the supervision of FRI Technical 
Director Francis W. Winn 

The 66-inch, three-tray 
column, privately built sometime ago 


simulator 


to study experimental tray-designs 
will be used as a screening device for 
testing bubblecap-trays and other 
Those that look 


most promising will then be studied 
+8-inch distillation 


contacting devices 


in the ten-tray 


PETROLEUM 


column. The first studies will be on 


bubblecap trays, because of thei 


present widespread use 
Reliable 


capabilities of a properly designed 


information about the 


bubblecap tray, can be used as a 


standard against which to judge the 
performance of other trays, such as 
perforated plates and_ proprietary 
devices 

Binary systems will be used at first 
to test such sys 


tray-designs. Two 


tems now mm use are mixtures ol 


n-butane with isobutane, and cyclo 
hexane with normal heptane, Other 
systems which may be used are iso- 
propyl alcohol with water, methyl 
ethyl ketone buty! 
alcohol, and hexane with absorption- 


oil. Most of the 


binary 


with secondary 


work will be with 


systems because analysis is 


simple and reliable, but sufficient 
studies will be made with multicom- 
ponent mixtures to be sure that the 
results of binary tests will apply to 


complex systems 
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ELECTRO- 
TRANSMITTER 


ELECTROWIC CONTROLLER 
ELECTRO-PNEUMAT! 
CONVERTER 


Test installation of electronic controller 


PREUMATIC 
RECORULR 


TRANSMITTER’ 


Figure |. Electronic vs. Pneumatic Controllers 


PWEUMATIC FLOW F tm 


TRANSMISSION O'S 
oJ RANSMISS. ” istance | 


BING CONTROL 
¥ 


Test installation of pneumatic controller 


Why Electronic Process Control ? 


The answer lies not in its speed but in the increased reliability in cold cli- 


mates, flexibility and better control. 


on of cons 


HISTORY of process control 
tant change At the be 
were controlled by 


vinning plant 


from a few thermometers and 


gages. At 


located at the 


hand 


pressure first these instru 


ments were point ol 


ontrol and later the controllers were 
aeve loped to control the process Varia 


bles 


mati 


automatically. Eventually, pneu 


controllers were located in cen 


tralized control rooms,with pneumatic 
transmission to and from the point of 
measurement and contro! 

However i 
complicated the number of instru 


ments imecreased 


units became more 
until panel boards 
difficult 
get an over-all perspective ol the 


plant. At the 


that it becamn 


re ‘ 


peration of the 


sam 


me the physical size of the plants in 
ased making transmission distances 


nee! 


Trend to Graphic Panel——In the 


late 1940's the trend towards the 


iphic panel type of instrumenta- 


non developed 1 he prime reason for 
going to this type of instrumentation 
of the 


them more easily com 


as to reduce the size control 


hoards to make 


prehensible. This necessitated the de- 


velopment ol a new typ of imstru- 


ment whi h oce upied less panel space 
was the 


Coincident development of 


unitized construction of controller 


omponents to give the required flexi 


bility of controller mounting, Control 


lers of this type, due to their force 


balanced designs, were found to hav 
better performance characteristics 
The \ had less gene 
erally had higher capacity air pilots, 
so that they 


valve faster 


dead-band and 


could move the control 


[he graphic 


panel type ot instru 


ments, due to their unitized construc 


tion ire more flexible in theu ap 


plication ind can be used with the 


controller mounted directly on the 


control valve to eliminate the trans 


mission lag. The importance of this 


transmission lag should not be undet 


estimated since a long law can give a 


thow controller a period ot os illation 


ipproaching that of a temperature 


ontroller, In that case an upset in a 


flow controller would in turn disturb 


om the mayor temperature con 


trollers in setting up a cy le 


could 


a plant 


befor the flow controller 


dampen out the ving 


Unfortunately, industry as a whole 


has not taken full advantage of the 
graphic panel type of instruments in 
solar as improved control is con 
cerned, even though a fair percentage 
of the new laree Process « ontrol instal 
lations are with the 


going in proce 


picture feature of this graphic panel 


New Electronic Controllers— Even 


though indust: is a whole, is not now 


taking full advantage of the improved 
control available, a new form of pro 
being considered by 
With this system the 


measurement of the process variables 


control is 


cress 
some enginecrs 
the transmission, and the controlling 
is done electrically. The final control 
element, the valve, still is positioned 
by means of compressed air 


Electronics is a magic word in th 
minds of most people and conjures up 
visions ol being able to do, electron 
most anything at the speed of 


However it 


ically 
le@ht 


ing to run comparisons before decid 


is always interest 


ing which system is better 

The biggest contribution to the field 
ol automatic control im recent yeat 
has been the adoption of the frequen 
response techniques of the servo-mech 
anism field to the 
While the 
response and step response 


back 


forth, the important fact to remember 


process control in 


dustry relative merits ol 


Trequency 


techniques can be argued and 


is that frequency response has given 


the process industry a means of com 
munication. It is now possible to con 


pare inte lligently the relative merit of 


one control system over another on a 


quantitative basis 


In order to evaluate the pertorm 


ance ol electron controllers in com 


parison to the pnoeumati controller 


in use today, frequency response run 





the controller at a 10-inch diaphragm 


Why Electronic Process Control? . . 


top-works as shown in Figure |. In 





this manner a performance picture was 
obtained of the whole control system 
from the measurement by the trans- 
mitter to the actual pressure change 
in the diaphragm motor top-works 

Figure } shows the comparison ol 
the frequen y response of the two elec- 
tronic controllers and the two pneu 
matic controllers, The pneumatic con 
trollers were each checked th and 
without the effect of 100 fe ft %4- 
inch transmission line to and from the 
field. 

It can be seen from the phase shifts 
and magnitude ratios that while the 
performance of the electronic control- 
lers is not as good as that of the valve 
mounted pneumat controllers, it is 
better than the performan of the 
pneumatic controllers mounted on a 
control board 100 feet away 

This proves to be a rud MW aAKCTING 
from our visions of high speed per- 
formance from an clectron mtrol- 
ler. The fact is that although the 
transmission and control almost in 
stantaneous there still remains the 
valve to be moved pneumatically and 
the air pilots supplied with the elec- 
tronic controllers did not quite have 
the air handling capacity of some of 
the pneumatic controllers, T] hows 
up when the controllers are mounted 
directly on the diaphragm t The in 
troduction of only 6 feet »-inch 
copper tubing as in Figure 5 bring 

Figure 2. Control house at Rock Island's platformer: Virtual absence of tubing at corner the performance of the pneumatic con 
troller down to that of tl electron 
controllers. If one clement in the cor 


ere made on two of each which were y loading a pneumatic 


ti 


low transmitter trol system is slow sk tl vhole 


ivailable on the present market \ o the 
system 


Frequency Response Tests — The the output pressure of 
It is interesting to note that, whil 


the addition of an umplif ! 





valve positioner to a contro! 
r 


with the controller 100 feet 


valve will help the magnitude ratio 


see Figure 6) it presents some ! athe 
serious difficulties as far as phase shift 


is concerned, ‘Thus, whil a pneumati 
100 








controller mounted on a board 
feet away from the valve 
made to move the valve witl 


i magnitude ratio as an ectroni 


PHASE DEGREES 


MAGNITUDE RATIO 
es 2 & 
oo 6 


controller, or a valve mounted pneu- 
matic controller, it would ha a seri 


ous phase shift or stability problem 














Therefore. we are presente with 








° . 10 the periormance picture ft tl new 


! 
! 
c.P.8, c.P.S. 


clectronic controllers The controllers 


Figure 3 Relative frequency response curves—electromic controllers versus valve mounted pneumatic ire not quite as tast as proper! in 


controllers and pneumatic controllers with 100 teet of tubing between controller and valve. Legend stalled pneumatic controlle: 


Pneumatic controller mounted on valve Electromc Control A Electrons ‘ 1 
Contro! 6 100 feet of transmission to ond trom controller faster than the usual insta 


PETROLEUM 





pneumatic controllers. The question ts 
whether industry is ready to change 
( Ii speed were the only 


the answet would prob- 


Problems Presented by Use of Air 
Automat ontrol in the northern cli 
mate I ever, has alwavs been under 

ip due to the problem 

trurment aur at low tem 

the present tirne there 

thin the northern pros 

nd this should warrant 

ition of an electron 

irement and control, if 

on than increased de 


vere cond tions of 


poor medium 


i problem to de 
control valves due 
Ke ind nstabilit 
unbalance The 
so popular | 
ch the control fun 
obtained. However, witl 
ctromic controller this mM 

1 factor 

Another problem that is inherent 
with an air system is the positioning 
of the valve with air failure. Most of 
the time it would be best for the valve 
to remain in one spot upon air failure 
This is very difficult to do with a dia 


phragm motor valve 


Alternate Means for Valve Actua- 
tion I ic motor geared to the 


a I would 0 a practical 


Figure 4. Back of control panel ot Rock Island's platformer: Each unit is plugged into its own 
housing 


to the problem. A motor and question of cost is the fact that the 

vith enough powel! and speed normal process control lve pend 

that would compare with present 90 percent of it life in one position 
) 


pneumatic \ ilves would be too costly moving onl el hehtly either wa 


in installation to considet sesides the from thi point means that there 


0 


30 
60 
90 


MAGNITUDE RATIO 
PHASE DEGREES 








| 
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p° .t 

c. > $ . 

Figure 5. Relative frequency response curves—electromic controllers versus valve mounted pneumatic 
controllers and pneumatic controllers with 6 feet of tubing between controller and valve. Legend 


Pneumatic controller mounted on valve Electronic control A Electronic 
Control 8 6 teet of ‘4 tubing from controller to veive 
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Figure 6. Relative frequency response curves 
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electromc controllers versus valve mounted pneumatic 


controller with 100 feet of tubing and pneumatic amplified at valve. Legend 


Pneumatic controlier mounted on valve 
control 6 


vould be a terrific concentration of 


wear at one point on the gear train 

A more practical solution appears 
to be an electro-hydraulic approach 
A relatively 


equipped with an accumulator can de 


small motor and pump 


liver a large amount of power for a 


hort time probably enough to handle 
most the normal transients 

Dhe output of the controller would 
he used to operate the pilot valve in 


the While 


tem is capable of extreme ly high speed 


hvydraulec line such a sys 


performance, it is doubtful if it would 


consider any 


«ps 
kor 


iunpler and consequently less « xpen 


he necessary t responses 


ol 


Trou h 


faster than | for a maypority 


proc uses this reason a 


SVSLCTINS could he used 


term 


event that trument ai 


could be 


would bye 


an in 
chmmated trom a 
spend 


plant it possible to 


approximately Ss »extra per control 


Valve ove the present cost of i pneu 


mate valve 


Electronic Controller Advantages 
Once the problem of moving the valve 
clectrically has been solved, electron 
controllers should come into their own 


ind will have several big advantages 
over the present pneumatic controllers 


‘s follows 


1) klectronic controllers will eive 


ited ed in ‘ ld 
2) Electr oul elim 
the Dh 


major part ol the installation cost of 


reliability climate 


ai 
mic controler 


nate need for tubin rack 


an instrument is in building the tubing 


rack 


The cost of the tubing itself is 


158 


Electromc control A, Electronic 


100 feet transmission to and from controller with onewmatic amplifier ot valve 


only a fraction of the cost as compared 
to the rack if it is to be properly built 
to protect the tubing from the weathe: 
corrosion, and mechanical damag 


watched for 


tubing has to be continuously 
leaks due to mechanical 
vibrations and temperature changes 
Che electrical leads can be pulled 
through a conduit supported in the 


regular pipe rack 


il ull Pive in 
ome of the more 
Much 


thought is being given to the possibil- 


control 


t) Klee 


creased flexibility in 


fronts 


r om ple ale d control proble m 
ity of using a computer to operate the 
Actually 
than 


the 


processing plant we art 
this path 
Where is 


a compute! 


further along most 


people realize dividing 
and normal 


Wi 


ind overridin 


line between 


control techniques? are 


prox es 
lumiting 


that 


(An adin 


controllers today are capable ol 


multiplying, integrating, or differen 


tiating. The combustion control pe opl 


have made use of electrical sienals for 


interreiating the actpons of seve ral con 


trollers. It certainly probable that 


more of this will be done in the process 


control industry 


/ klecty rie 


foe hbtain better 


uld be 


As men- 


controllers she 
able control 


tioned earlier ‘better control” does 


not necessarily mean faster control 
Most of the critical control points on 
a processing unit have long time con- 
stants due to process lag and a faster 
action on the controller will not help 


Under 


dead 


the over-all control materially 


these conditions, however, the 


PETROLEUM 


the 
important n 
deadband the 


does ywconne 


the 


time 


controller 
that the 


band in 
greate! 
longer will be the 
required for the controller to detect 
the 
ariable and the desired value 

>) Electronic controls should ha 
[he 


control 


initial error between the measured 


é NOE problem ol nowe in 
has had 


howe ver 


process systems not 


too much study frequency 


response analysis of most of the criti 
cal proce ss control proble ms shows that 
lag exists within 


The 


in the controller can be 


the controlling 


process itself derivative functi 
u ed it in 
this lay towards a shorter period giv 


control Hi 


rathe 


in improved ove! all 


ever this requires sore 


time constant ettings on the de: 
It is often found that full 
of the 


that is 


unit 


not be made derivative 


hecause of nose present 
system, either in the process or tf 
troller. With the 
it should be easier to make 
ol 


filtering out undersirabl 


electroni ont 
use ff 
servo-mechanism techniques 


tna 


the 
noise 


upsetting to the controller and thus ol 
| 


taining more effective use of 


nvative tunction 

One Unit Equipped With I 
Controlle: 4 UOP Platt 
unit recently was completed for Roc 
Island Refining Company at Indian 
and ! This 
was equipped with electror 
The re lor 
type of installation were the first twe 
Namely reliability 
conditions of cold and the elu 
of tubing racks Editor’s not 
PerroLteum REFINER, Nov 


1943 


Priming 


apolis Figures 2 unit 


con 
going to tl 


trols asons 


given more unde 


the 


pneumatically operated, be: 


Inasmuch as valves 

sus 
lack of a suitable electri operator, t 
electric relays wet 
fied 


mounted on 


pneumats 
small f les tri 


the 


with a 
pilot vali 


lessen the possibility of we 
at this point 

The 
pears very bright once the problem of 
the 


been solved 


future of electronic controls ap 


electrically has 


should he 


pel 


operating valve 
This actuator 
simple, inexpensive and have i 
formance at least equal to a pneumati 
diaphragm motor as far as speed and 


dead-band are concerned 


the 
First International Congress Ex- 
hibition of ISA. Philadelphia, Septem- 
15, 1954 


Original presentation was at 


and 


ber 
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Figure |. Floating head exchanger 


Economics of Heat Exchanger Design 


Use of these curves will enable engineers to make rapid selection of the most 


economical exchanger for a specific purpose. 


E. D. Anderson and E. W. Flaxbart, 


noar 


HEAT EXCHANGER selection is 


based largely on the experience ol 


( yon 
and mate- 


project and 


tinuously 


proc ess enginecrs 


changing labor 


rial costs, together with new chemi 


cal and petroleum processes have 


this 
| his pape ! pre 


lered building up necessary 


ince backlog 
which compare costs of 
designs of shell and tube ex- 


constructed of ferrous and 


Januar 1955 PETROLI M 


Dhese 


in making 


non-lerrous alloys curves will 


aid the engineet a rapid 


selection of the most economical ex 
changer for a specif service 
Introduction Shell 


exe hanger equipment usually consti 


und tube heat 


tutes from 5 to 15 percent of the 


total equipment cost of a new aso 
The 


exe hanger 


line plant or refinery selection 
of the 


very important, for upon it depends 


proper system is 


Figure 2, U-tube exchanger 
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the size of the fired heaters and cool 


ing towers—items which demand 


continuing operating expense The 
more heat transferred by process heat 
fired 


It is nec 


exchangers, the smaller the 
heaters and cooling towers 
essary for the process engineer to 
make this economic balance and spec 

thinks to be the 


system sut 


ify what he most 


economical exchange! 


the selection is not a sirnple one 





Heat Exchanger Design 
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Figure 3. Fixed tube sheet exchanger 
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Figure 4. Costs for all steel #1 ating head exchangers, *4 od 


x 14 Bwg tubes, 150 psi design 


pressure 
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SURFACE PER SHELL. SQ. FT 


Figure 5. Costs for all steel floating head exchangers, |” 


(od) x 12 Bwg tubes, 150 psi design 


pressure 


Corrosion, products contamination, 


various other 
add to the 
The esti 


pumping costs and 


process considerations 
complexity of the problem 
mating curves presented wive 


cost COMParisons betwee n Various 


shell and 
thus facilitating the s 


types of tube exchanger 


construction 
economic al cx 


lection of the most 


loo 


changer system 


This 


confined to 


Construction Features dis- 


cussion will be Various 
types of shell and tube heat exchang- 
they the 
widely used of all types of exchange 
three 


floating head, the U-tube. 


ers for are by far most 


equipment There are basic 


type s: the 
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sheet. As back- 
the fol- 
and 


and the fixed tube 
ground for 


lowing 


the cost curves 
the 
xe hanges Is 


review ofl features 


variables of these pre- 
sented 

Experience has shown that %4 and 
1 ame h od the 
With these diameters 


for good heat transfer 


tubes are preterable 


S178 adequat 
velocity with- 
out excessive pressure drop can usu- 
attained by rection 
The 


large enough to permit cleaning, and 
wall thicknesses of 12 to 16 Bwe pro- 


ally be proper sé 


of tube passes diameters are 


vide sufficient metal for a wide range 


of pressures without excessive cost or 


weight. Tubes of these diameters and 


gages are considered stock items by 


most heat exchanger manufacturers 


and are readily available for ex 


hang r retubin 


wel rian’ 


In the past thers 


tube lengths as there were manufac 


turers and purchasers of heat ex 


This led 


stock 


change equip nt 


tremely difficult 


and was a disadvantag 


17 
wel is 


Now 


ice red stancdare 


exe hans el 


lb and 2 


used primaril nm retine vhere 


becau foul 


hand| I 
plants 


space is limited and 


ing, ease of bundi neces 


ary In gasoline space 


usually no problem, and the fluids 


ire clean %).-foot tube ure idely 


Because ot the ease ! indlings 


shell 


16 inches are 


used 


maximum diameters of around 


generally preterred in 
larger diamet up 


refineries, with 


to 42 ” +} 


asoline plants 


inches being used for 
The size 
based on handling equipn 
ble in the This may seem in 
isoline 


election 1s 
nt availa- 


plant 


consistent, but, since in most 


plants the fluids handled non 


corrosive and non-fouling, little main- 


tenance is required 
For 
gages 
or ™%-inch-l4Bwe for 
and the 
l-inch-l4Bwe ot 
Admiralty and the 
Tubes of these gages ar: 


tubs 


ordinary pressures the 


usually used are nch-12Bwe 


carbon steel 


chrome alloys, and 


¥%-inch-loBwe tor 


low 
non-ferrous met- 
als readily 
available from warchouse or manu- 
facturers’ stock 

Pube pitches are laid out on either 
a square or triangular conhguration 
Triangular clean 
and non-fouling shell side fluids. This 
tube pitch results in a higher transfer 
a given pressure drop 


Square 


pitch is used for 


coefficient for 


than pitch is 


square pitch | 
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or fouling fluids where mechan- 
ical cleaning must be employed, ol 
where a low pressure drop is re- 
quired With further development ot 
chemical and allied cleaning proc- 
CSSES t 1] be possible to use more 
triangular pitched exchangers and 
gain the two-fold advantage of higher 
transt¢ rates and lower cost fo: 
nanger surtace 
Phe Three Basic Types—The float 
ad exchanger, shown in Figure 
provision tor differential ex- 
pansion between the tubes and shell 
by the tube sheet being fixed at one 
end only. Care must be taken by the 
designer in selecting the number of 
tube passes to be sure that the over 
ill temperature drop of the tube side 
fluid is not sufficient to overstress the 
tubes nu in pass However, that is 
usually compensated for by the use of 
several exchanger shells in series o1 
split floating head construction. The 
bundle of the floating head exchanger 
is read emovable to permit inspec- 
tion and cleaning of the shell side 
The tube ire straight and readily 
accessible for tube side cleaning 
Should local corrosion or erosion 
occu! lividual tubes can be easils 
replaces 

The { tube exchanger, shown in 
Figure 2, is slightly lower in cost than 
the floating head and also provides 
for differential expansion between 
shell and bundle. The bundle is re 
movable |! cleaning the shell side 
However close radius 
resent a cleaning prob 
t has no internal gas 
und can be used to ad- 
here the possibility ol 
umination is a hazard 
tule replacement s not 
the exception ol the 

f tubes 
tubs sheet exchanger 
s the lowest in 
its simplicity ol ade 
ume implies, the bundle 
ntained between two tube sheets 
which are d to the shell. The shell 
sic ! sible for mechanical 
cleanu ind, unless pressure drop is 
a consideration, the tubes are on tn 
angular pitch. Usually, this type of 
exchanger is used where temperature 
differen veen shell and = tube 
fluids small and no provision 1s 
made for differential expansion It is 
possible to use expansion jomts in the 
shells of these units to provide for 


differential « xpansion lube re plac c- 
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Bundle 1” Sq Pitch 
Bundle "Xs" Tri Pitch 
Bundle 1” Sq Pitch 
Bundle '\." Tri Pitch 


DOLLARS PER SQ. FT 


400 500 «6600 800 1000 


SURFACE PER SHELL,SQ. FT 


Figure 6. Costs for all steel U-tube exchangers, 44” (od) x 14 Bwg tubes, 150 psi design pressure 


1 16’ Bundle 114” Sq Pitch 
2 16 Bundle 1'4 Tri Pitch 


DOLLARS PER SQ. FT 


400 500 060 800 1000 


SURFACE PER SHELL, SQ. FT 


Figure 7. Costs for all steel \J-tube exchangers, 1” (od) x 12 Bwg tubes, 150 psi design pressure 


1’ x16 Tubes 144" Tri Pitch 
%” x 16° Tubes ‘Xs Tri Pitch 
%” x 20° Tubes Xs” Tri Pitch 


! 
2 
3 


DOLLARS PER SQ. FT 


800 © 1000 
SURFACE PER SHELL,SQ. FT 


Figure 8. Costs for all steel fixed tube sheet exchangers, 1" (od) x 12 Bwg and °4” (od) x 14 
tubes, 150 psi design pressure 


ment in this exchanger is difficult necessary, and on low profit mar 
although individual tubes may be re plants where first cost is extren 
placed Because of its inherent low important 


cost, this type of unit ts widely used 


Bug 


rely 


when expensive alloy construction ts Construction Codes Exchange: 
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Heat Exchanger Design 
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BUNDLE DIAMETER — INCHES 





Figure 10 (above) 

Cost additives for 

pull-through floating 

head and two-pass 
shell 


<+—_—____ 


Figure 9 (left). Heat 
transter surface vs 
bundle size 
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Association 


tandards whi h sup 


ie usually construc ted under Sector M mulacturetr were ce 


VIII of the ASME Boiler 
ure Vessel Code or under the rules 
of the API-ASME Code for ( 
Pressure Vessels. These 


requirements for sale Lh 


and Pres 


eloped lL hese 


plement the vesse! construction codes 


nhired have becorn wccepted as a code tor 


codes set out the safe construction of exchanger 
cost data prese nted im this 


TEMA 


the minimum pape 


construction. The heat exchanger u are based on construction 


dustry recognized that these rules ap ; 
+ shows the 


, Costs Figure cost per 


plied i ve sscl construction only ana 
t of ¢ 


square foe ternal tube surface 


left glaring ods when applied to 
) 


lo fill this need, the u s-inch 
lubular changers. The 


tubed floating head ex 


hye at one hana rs 


tandards of Exchange: cost curves of ¥4-inch 


16-foot tubes on 15 triangular 


pitch and %-inch, 20-foot tubes on 
l-inch square pitch are so nearly alike 
that the curves almost coincided. For 
cost 


will hye 


estimating purpose the 


considered identical. It 


that the cost per square foot 


lace decreases rapidly in the 


surface ranee and tends to level 
for the 


tion holds truc 


larger exchangers Thi 
regardless of th 
of construction 

’ 


Figure 5 shows cost data f 


l6-foot tubed exchangers 
square and triangular pitch. ¢ 
20-loot 


ures for l-inch tubes w 


omitted for this diameter-length c« 
bination is seldom used 

Figure 6 
{ ~tube 


20-toot 


shows cost curves 


3 


exchangers with s-Inch lb 
inch 


pitch Hi 


and tubes on qua 


and 15/16 triangular 
oot 


again the 
l6-foot 


cost per suare 


tubes on triangular pitch 


almost identical with 20-foot tubes 


pitch Sw) a single curve 


used. In describing a l 


on square 
tube 


ZU-toot ¢ 


changer the 16-foot o: 


mension refers to the nominal bundl 
length. The from which these 
bundles are l 


wtual 
length of the 


t ibe 5 
fabricated are 


wice the bund! 


Figure 7 shows cost urves for 


l-inch tubes in 16-foot bundle leneth 


L’-tube exchangers o1 is quare 
and triangular pitch. As in the case 
of the head 


per square foot, using 


units, the cost 


floating 


in h tube . 5 


greater than in %4-in 


‘ hanes rs 


Figure 8 shows 


%-inch, 16- and 20-foot and 


16-foot tube leneth fixed tub. 


tubes ! 
shell 


inaccessible tor 


exe hange rs with the 


gular pitch. Since the 


these units is 


ing, triangular pitch ilmost 


versally used to achiev 
cost per square toot 
Figures 9 and 10 show 


costs based on bundk 
pull through floating he 
shell units ith expand: 


baffles Pull 


floating head construction permits re 


two pass 


longitudinal hroug! 


moval of the tuble bundk thout 


first removing the sh 


Hoating head cove 


complish this it is 
crease the shell d 
passage ol the float 


With = this 


construction 





ealing between the shell inside di- 
ameter and the bundle peripher 
ust be provided to prevent exces 
ive fluid by-pass. The two pass shell 
init 1s used as an economic expedient 
vhere, due to temperature ranges, 
t is necessary to achieve counter- 
current flow conditions or conditions 
ipproaching counter-current flow 
Chis can be accomplished by using a 
number of shells. but. referring back 
to Figure 4, it can easily be seen that 


it costs less to buy a two pass shell of 


DOLLARS PER SQ. FT 


arge surface rather than two smaller 

surfaced shells stacked in series 
Figure 11 shows comparative costs 

for other materials of construction 

for the %-inch, 14-gage, 16-foot steel 

tubed exchangers with tubes on 

15/16 triangular pitch. For estimat- 

ing purposes, approximately the same 300 «6400 «(500 600) = 800-—s« 1000 

cost ratio as shown here will exist in 

the U-tube and fixed tube sheet ex ee SS Sa oe, 


changers Figure 11. Variation of costs with construction material for floating head exchangers, ‘4° (od) x 
16-foot tubes on 15/16” triangular pitch, 150 psi design pressure. (1. 14 Bwg tubes, all steel; 
} } 2. 16 Bwg tubes, aluminum bundle and channel; 3. 16 Bwg tubes, all brass bundle; 4. 14 Bwg 
indication of the magnitude of in- tubes, 4-6 chrome bundle; 5. 16 Bwg tubes, 304 stainless bundle and channel 

crease in cost with an increase in 


Figure 12 is presented to give an 


pressure. This relationship is not nec- 
essarily valid for other types of con- 
struction, or floating head exchangers 150 PSI 
with different tube pitch, length and 300 PSI 
diameter. Since in high-pressure de- 
Sign, many construction variations 450 PSI 
are possible which will reduce the 600 PSI 
over-all cost, it is advisable to discuss ‘ 900 PSI 
each problem with the manufacturer ; 
In determining the most economi- 
cal selection of exe hangers, the proc- 
ess engineer should consider the 
longitudinally finned, double-pipe 
section which can be arranged in 


DOLLARS PER SQ. FT 


series-parallel banks to form an ex- 
changer system. This type of ex- 
changer is most economical for low 
flow rates, fluids with widely differ- 
ent heat transfer characteristics, and 
when counter-current flow is not eco- 
nomical in shell and tube exchangers 
The cost of finned surface for the 300 “00 500 600 =o 680 ae oy 
standard 100-square-foot section in 


SURFACE PER SHELL,SQ. FT 
steel construction is approximately 


$9 50) . " - ” ‘ 
<0 per square foot with Admi Figure 12. Costs for all steel floating head exchangers, *4” (od) x 14 Bwg tubes on 15/16 
ralty finned tubes, the cost is approx- triangular pitch 


imately $3.50 per square foot 

Ihe shell and finned tubs x- the heat transfer characteristics of sides with the result that cach re 
changer having the widest range of the two fluids are widely different quirement is a specific design prob 
pplication employs low circumferen- Conclusion-——-These cost curves lem. For estimating costs of these ex 
tially finned tubes having an outside were presented to give actual cost changers it is best to discuss the 
tube surface from two to three times data rather than ratios and trends problem with the manufacturer, whe 
that of the corresponding bare tube The exchangers required by new will develop costs for the specific de 
Ihe surface is highly efficient, and high-temperature processes do not signs required 
economies can be attained, especially lend themselves to clear presentation Original presentation was at the 
where the surface requirement is on a cost curve. In most Cases, pres- Ninth Annual Petroleum Mechanica! 
large. As in the longitudinally finned sures, temperatures and materials are Engineering Conference, ASME, Los 
units, the greatest saving results when different on the shell and channel Angeles, September, 1954 
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Canning Device Breaks Bottleneck 


“Merry-Go-Round” speeds motor oil canning at Shell Oil Company’s plant 


N. J. 


at Sewaren, 


According 


oup 


canning 
been 


table that 
in-filling 1 
than they had 
It serves the same put 
circle that take 


road ind feeds 
row 
ll plant, the turn-tabl 


} 


hortleneck that exist 


Radic! 


mbined output 


url from 

ind fed the two line 
the turntable. The tabk 
the son t i single con 
iat rma tO the canning ma 


chu Now the 
full cans and = the 


conveyor is alway 


lo4 


machine can 


-~__ 


enables empty oil cans to speed through the juncture of chutes inbound from 
two railroad cars, thus reducing a major bottleneck 


Can “unscrombler 


’ 
i 


Shell ha 


table : ‘ ng 


which it turns 
fully 


machines that hil cans und discharging can 


t full Capacit 


nstalled four of the turn regulated to 


desired 


ol al Production has risen rate the essential feature of the Un 


from a verage of 2600 scrambler is an automatic brake that 


4 cal ‘ to SHO ¢ oncoming cans to the outer 


guides 
edge of the table and keeps them from 
Shell has 


willingness to license 


pected to reach OOD « 


month knocking each other down 


1 by turrit ible which R adich ( ills 


nscramble ! i slowly-revoly the 


announced its 
manufacture of the device in the 


al disc about three f« in belief that it may be put to mor 


ce from the sperd at general use = 





INSTRUMENTATION AND CONTROL 


Some time ago Revere ran an advertisement 
featuring Crescent Armored Multitube for use 
in pneumatic and hydraulic instrumentation 
and control systems. The advertisement created 
so much interest that we thought you might like 
to see a photograph of an actual installation. 
The Control Board Junction Box shown here 
has 22 runs of Multitube coming into this box 
comprising 224 Revere Copper Tubes of 1/4 
O.D. The picture was taken in the Glenwood 
Landing, N.Y. Power Station of the Long Island 
Lighting Company. The tubes go to instruments 
that report information on temperature, main 
and reheat steam pressure, boiler feed and 
condensate pump pressure, fuel oil and gas 
pressure, liquid levels, tide ‘evel and for the 
control of fuel feed, draft danipers, boiler drum 
water level and various control valves 

This is a relatively new use for Revere Copper 
Tube, but it is an important one in these days 
when new ways are being found to obtain 
process information more quickly and «a 
curately, or to achieve automatic control 
Crescent Armored Multitube is made by 
Crescent Insulated Wire & Cable Co., Inc., 
Trenton 5, N.J., in lengths up to 1,000 feet 
It consists of a group of long tubes twisted 
together in cable form, protected by a flexible 
interlocked galvanized steel armor, or by plastic, 
or both. As many as 19 tubes, 1/4" O.D., can 
be cabled, with one tube in each layer color 
coded. Larger tubes can also be cabled, 
including 5/16", 3/8" and 1/2”. This construc 
tion affords protection during shipment, 
installation and use, and speeds up installation 
greatly. Por further information, write Crescent, 
and for tube in copper and aluminum, see the 
nearest Revere Sales Ofhce. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, N.Y. @ 


F ies. 
Y bey 
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“SAS8) thew 


- 
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. . . 
Mille Baltimore, Md: Chicage and Clinton, 111; Detroit, Mich; 
Los Angeles and Riverside, Calif; New Bedford, Mau.; Rome, 
N.Y. Sales Ofhiees in Principal Cities, Distributors Everywhere, 


Control Junction Box at Power Station ar 

of Long Island Lighting Company, 

showing use of Crescent Armored 

Multitube. Note that relatively sharp ~ : VAVAV VASA AAALNAN 
bends can be made without damage : 

to the cabled copper tube. 


Construction of Crescent Armored 
Multitube. 


For more data on advertised products, use Readers’ Service Cords, last page 





NOW...CONSOLIDATED =~ 
SAFETY RELIEF VALVES 


in economical “QinT design 


Peak performance ... positive valve action assured... even 
where discharge lines are long, or low “superimposed” back 
pressure exists in the relieving system. 


“Two-In-One” design, improved performance ...the new Consolidated 
Safety Relief Valve is the result of over 4,000 flow tests in 5 years at 
West Edmond, Oklahoma, At the A.S.M.E.-approved testing station there, 
natural gas is available in flow capacities up to 35,000 cfm and pressures 
up to 500 psig. The A.S.M.E.-approved conditions, apparatus, and pro- 
cedures permitted Consolidated engineers to test-develop and prove 
the full range of valve sizes and pressures in both Standard and Bellows 


designs 


Interchangvability is so highly developed that the majority of Consolidated 
Standard Valves can be converted to the Bellows design, in the field 
imply by installing the bellows. Each type has fewer functional parts 
than other comparable safety relief valves, Standardization of inlet and 
outlet cente to-face dimensions permits interchangeability with a large 
proportion of the valves of other manufacturers. Incorporated is an 
optically-ground flat seating surface that contributes to easier, more 


nomical maintenance 


ve the absolute protection and real economy of the thoroughly 
oved Consolidated Safety Relief Valves for your plant today. 
idard and Bellows types are available in sizes and pressures 
equirements of the most advanced processing facilities. Write 
full details. Ask for Catalog 1900 


CONSOLIDATED =:.:-- VALVES 


for more date on advertised products, use Readers’ Service Cords, last pag 





STANDARD VALVE has an 
eductor tube that holds the 
pressure in the valve bonnet 
to approximately atmospheric 
pressure; thus only the force 
of the spring controls the 
valve. Valve action is im- 
proved and stabilized... 
repetitive flow capacity is pro- 
vided ... a new high in opera- 
tional dependability is as- 
sured. Even under repeated 
popping of the valve, set pres- 
sure and blowdown are con- 
sistent. The valve will open to 
full capacity at 3% overpres- 
sure regardless of the position 
of the adjusting ring 
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BELLOWS VALVE is like the 
Standard but has a durable, 
two-ply stainless steel sealing 
bellows which effectively iso- 
lates from the valve’s work 
ing parts any contaminants 
corrosion, or viscous fluids 
The bellows is balanced with 
the seating surface: set pres 

sure of the valve 
fected by back 
whether constant or variable 
Consequently, smaller dis- 
charge piping can be used, 
thus reducing the cost of pre 

sure-relieving systems 


is not af 


pressure 


Certified and Approved bel ; 
Ba i. 


A PRODUCT OF MANNING, MAXWELL & MOORE, INC. 


TULSA, OKLAHOMA 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, CONSOLIDATED’ SAFETY AND RELIEF 
VALVES. ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK VALVES, 
Wotertown, Mass. AIRCRAFT CONTROL PRODUCTS, Donbury & Stratford, Conn. and Inglewood, Calif. “SHAW BOX 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich 


Nh] IN i For more dota on advertised products, use Readers’ Serv.ce Cards, last page 
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Erb Has Made Full Circle 
In His Work at Elliott 


H. A. Erb, “Centrifugal Compressor 
Symposium, Theory of Operation,"’ 
page 125 
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engi 


Since 


started working for 
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neer on compressors 


Orin A. Smith 


Clark Shields 


then he has worked progressively on steam 
turbines, steam engines and electrical) 
equipment, and then back to steam tur 
bines and finally back to centrifugal com- 
pressors, complcting the cycle. Today he's 
the Compressor engineering as 
sistant to the vice president. He holds an 
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Laszlo Can Appreciate 
American Oil Industry 


Tibor Stephen Laszlo, “How to Desul 
furize Diesel Fuel,” page 115 

For 13 years after his graduation from 
Joseph Palatine University for Technical 
Sciences at Budapest, Hungary, in 1935, 
Tibor S. Laszlo worked in the oil refining 
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of Anglo-Iranian Oil Company. After the 
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New CRANE Corrosion-Resistant Valves 
in 18-8 SMo and Craneloy 20 


Gate, Globe and Angle Patterns 


Few valves for process industries have ever 
received the quality treatment given this 
new Crane line. 


Note, for instance, the unique yet simple 
split-wedge disc construction in the gate 
valves. Those dual identical discs are free 
to rotate in their holder—the most effec- 
tive design for resisting galling. The trun- 
nion shape at the back of each disc assures 
even distribution of closing forces. You 
couldn’t buckle them if you tried. 


The globe and angle valves give equally 


outstanding control of corrosive fluids. A 
new type disc-stem connection, with mini- 
mum clearances, practically eliminates 
vibration. By placing seating load closer 
to seats, it provides easier, more accurate 
closure. 

Throughout, these valves are built for 
better service in your choice of Crane 18-8 
SMo Stainless Steel or Craneloy 20. Both 
lines come with screwed or flanged ends. 
Full information given in circular AD 2059 

available from your Crane Representa- 
tive or on request to address below. 


CRANE CO. 


General Offices: 846 8. Michigan Ave., 
Branches and Wholesalers Serving 


FITTINGS 


VALVES + 


Chicago 5, Illinois 
111 Industrial Areas 


° PIPE « 


PLUMBING 


A 


New split-wedge disc in gate valves 
combines the benefits of free rota 
tion with uniform seat load pressure 


ra | 1 
THRIFTY 
BUYER 


* HEATING 


CRANE’S FIRST CENTURY... 1855-1955 
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| page iif 
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Texas, refinery 
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Shields Works With 


Centrifugal Compressors 


Clark T. Shields, “Centrifugal Com 
Symposium, Process and Ms 
page 132 


pressor 


chanical Design, 


As product specialist, centrifugal equip 
ent, at Carrier Corporation, Clark 
Shields is responsible for company-wide co 
or lination of centr fugal compression ind 
efrigeration sales and application. Since 
yning Carrier in 1936 he has served as 
test engineer, centrifugal ce 
held test engineer, 
firet engineer in 
the Application Engineering 
He's held his present 

He attended Union 
tady, winning a B.S 


engineering ind two ‘' 


clopment 
centrifugal refrieera 
head of 
lepartment 
1949 


tion and then 


post since 
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track 
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Latimer Looks Over 
Compressor Performance 


lr. P. Latimer, “Centrifugal ( ompressor 
Important Performance 
Characteristics,” page 130 
Since February, 1949, T. P. Latimer has 
ween associated with Clark Bros. Company, 
(Neat N. ¥. He is presently nm 
the lurbo-Machinery 


partment I 


Symposium, 
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Sales 


engineering at 
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Boyd Goes After What 
He Wants—And Gets It 


David M. Boyd, Jr., “Why Ele 


Process Control ?, pag 155 
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w alk 
had be 
Within a 
however, he walking 
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Products Company, which he 
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ckname, Little Bulldog Dr D J 
chief UOP, 


You Can always rely on hin 


determination which 


jomed six 
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trouble for son 
better 
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will result in sutomatic 
some placé 
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he was 
versity of 
was 
Company 
company 


had built 


television set he 


E. D. Anderson E. W. Floxbart 


him t 


about 


transferred 
department. Alter 
Blaw-Knox Company, 
for synthetic 
half 


department for 


n his spare time and 
the Instrument 
t year he joined 
working on a desien rubber 
plants. A 
head of the Instrument 
Eastern States Petroleun 
Houston He contracted 
signed to the Oak Ridge, 
Laboratories, where he 
for the Atom 


loan from Monsanto Chemical Compar 


vear and a later he was 
Company i 
polio while as 
Tenn., National 
worked on projects 


Energy Commission on 


Anderson and Flaxbart 
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Economics ot 


Anderson and E. W. Flaxbart, 
Heat Exchanger De 


san, page 159 


I D. Anderson is 
Western Supply Company, 
His previous associations ne lude those 
with Shell Oil Brace 
Engineering Company and Brown Fintube 
Born at Marinette, Wis., he 
was graduated from the University of Wis 
onsin with a B.S n chemical en 
cinecring 

E. W. Flaxbart is a 
Western Supply, 
erned with thermal design and sales 
Since his graduation from the Uni 
of Tulsa 1949 with a B.S 
petroleum ngineering, he has 
sales of heat 
equipment. He attended the Un 
of Kansas, College of 


to matriculating at Tulsa 


chief engineer at 
Tulsa, Okla 
{ ompany, I raser 
Company 
dewres 
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de wree n 

engaged 
n design and exchange 
versit 


Eng neering prior 


Fleming Knows His Way 
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Really the Price , 
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The Ultimate in 
Needle Valves 


Here is one of the crowning achievements of Marsh 
research, design, and manufacturing skill. It is the 
first needle throttling and shutoff valve to combine 
all of the qualities called for today in this highly 
critical and ever broadening field. 

It is a valve that has strength and safety to spare 

. rated for pressures up to 10,000 psi—equally 
efficient in the lower ranges. A product of Marsh 
instrument-making and valve manufacturing expe- 
rience, it combines instrument-like precision with 
the ruggedness that distinguishes all Marsh valve 
specialties. 

The illustrations tell the story of new thinking; 
new standards. Body and stem-guide are machined 
from extra-heavy carbon steel bar stock. Still 
greater strength and rigidity are achieved by fusing 
the stem-guide into the body. The complete fusion 
of guide and body is accomplished by the exclusive 
Marsh “Conoweld” process 

There are two big advantages to this one-piece 
construction: (1) It eliminates the danger of un 
screwing the valve from the body when opening— 
a frequent cause of leakage, even dangerous blow 
outs (2) It permits perfect line-up of threads and 
seat. As a result, Marsh valves are easier to operat 
even at high pressures. 

The precision-machined stem is 416 stainless 
steel, Stem threads are fine pitch for extra strength 
and fine, controlled regulation. Notable advance 
ments are special 'Marpak” one-piece, non-binding 
longer-lasting packing; deep thread chambers, keep 
ing inlet and outlet piping away from ports and 
contributing excellent flow characteristics. Entire 
packing nut and packing gland are electro-zin« 
plated, preventing corrosion and giving the valve a 
handsome, plated exterior. The rugged malleabl« 
handle is finished in heavy baked enamel. 


The new needle valve line includes globe and angle patterns 
with double female connections in sizes 4", 4", %&", 4", % 
and 1". Also globe and angle valves with male inlet and female 
outlet in sizes 4" and 44". Complete stock carried at our Skokie 


ONE PIECE Ulinois factory and also at our branch plant in Houston, Texa 


The stem guides of , . . 
conventional needle a's Write today for catalog giving complete details. 


oe ee Sars MARSH INSTRUMENT co. Soles Affiliate of Jas. ?. Marsh Corporation 
i Dept. R, Skokie, Il, © Marsh instrument & Valve Co. (Canada) 


ten causes leakage or 
blow-outs. Marsh 
Needle Valves are 
fused into one-piece 


by exclusive ““Cono- 
weld” process. ; 
. - = o-_ a 


sts a, 
yr 


lid., 8407 103rd S$1., Edmonton, Alberta © Houston Branch Plent: 
1121) Rothwell S., Sect. 15, Heuston, Texas 
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System Minimizes Danger 
Of Sulfuric Acid Handling 


Control of the pH in water circulated 
through cooling towers is normally done 
by the addition of sulfuric acid since the 
water tends to run on the alkaline side. 
Handling concentrated sulfuric acid is 
tricky and can be dangerous. This system 
makes use of readily ava:lable materials to 
minimize the possibility of the operator's 
coming into contact with the acid. 


The acid is stored in two drums which 
are mounted on a raised platform. This 
allows the use of gravity flow for injecting 
the acid. A metal adapter fits into the 
bung hole of cach barrel. To this adapter 
fits a leneth of plastic hose and a glass 
valve. The plastic hose runs to a large two- 
hole stopper in the top of a glass one- 
gallon bottle. This bottle is calibrated so 
that the operator can determine how much 
acid he is adding during any given time 
interval. The glass bottle has an outlet 





near the bottom. Another Ieneth of plastic 
hose is attached to this bottom outlet and 





runs to a wooden trough. A glass valve is 
inserted in this line 
The acid, then, drains through this hose 


down into the trough which is partly sub 
merged in the water This trough is 





roughly six inches across and ten inches 





deep and has holes cut in the sides for 





the water to enter and mix with the sul 








furic acid. The arrangement provides mix 
ng of the water and the acid instead of 
allowing the high specific gravity acid to 
settle and concentrate at the bottom of 
the basin. With the exception of the drums, 
ali material used is highly resistant to the 
corrosive action of the concentrated acid 


The use of two drums allows one drum to 











be switched without interrupting acid in 





jection 


Engine Room Toolboard: 
Right Tool at Right Time 


The right tool in the right place at the 
right time—-a never ending problem for 
the man who must make quick repairs 
The photograph shows one solution : 


tool board mounted on the wall of the 





engine room with all small hand tools 


easily accessible and clearly displayed 
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How To Get The Most Out Of 
Compressed Air Systems 


A. Milnes 


Sarce Company, Inc. 


HE practical place to measure the 

capacity of your compressed air 
system is where it counts the most—at 
your compressed air tools. From the time 
air is first drawn into the cylinder, many 
things can happen which will effectively 
reduce air pressure and limit compressor 
capacity. Following is a concise expla- 
nation of the major causes of reduced 
compressor capacity and the steps which 
can be taken to remedy them. 


PROPER AIR INTAKE 


Your compressor system can be fouled up 
before a pound of air has been com- 
pressed if the air intake has been im- 
properly located. The air intake should 
be located where the atmosphere is clean, 
cool, free from corrosive chemical fumes, 
and dry to minimize condensation in the 
system. 


INTAKE PIPE DESIGN 


A compressor can only operate at rated 
capacity if its air supply is unimpeded. 
Twisting, undersized pipes and dirty fil- 
ters can effectively reduce air pressure at 
the compressor inlet. For example, a pres- 
sure loss of 2 psi due to friction in the in- 


The replacement of hand controls by Sarco automatic coolin 


controls 


on this 2-stage Ingersoll-Rand compressor resulted in better lubrication, 
less condensate in air, and a considerable saving in cooling water. 


take pipe and filter will reduce the out- 
put of a 125 psi compressor by 7.5%. 
Check intake pipes and make sure they 
are short, of adequate size, and free of 
sharp bends. 


AUTOMATIC COOLING CONTROL 
One of the major causes of inefficient 
compressed air operation is unbalanced 
cooling. For example, overcooling wastes 
water, causes deterioration of compres- 
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Sarco cooling controls are installed to regulate the water supply to cylin- 
der jackets so that jacket discharge temperature is between 100-115° F. 
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Drain traps at critical points in the distribution systern effectively remove 


condensate 
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protect compressor equipment, tools, and work. 
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ute 


sor lubricant by condensation in cylin 
On the other hand, under 
cooling reduces compressor capacity, may 


der head 
result in serious damage to cylinders, 
pistons, valves and seats, 

To offset this, many compressor manu 
facturers such as Schramm, Ingersoll 
Rand, and others install Sarco automati« 
cooling controls at the factory 
controls are self-modulating, insure opti 
mum cooling effect with minimum water 


‘These 


consumption regardless of load variation, 
changes in pressure and temperature of 
water supply 


CONDENSATE REMOVAL 


If condensation is not kept to a minimum 
serious damage can result to tools, paint 
of 


excessive condensation in the system are 


surfaces, molds, etc. Other results 


water hammer and freezing of mains, 
receivers and tool exhausts 

To prevent this, well-designed com 
pressed air systems usually have Sarco 
the after 


receivers, 


at 
at 


on low points in the lines to remove water 


drain traps installed 


cooler, on separators, and 


as quickly as it collects 


FREE TECHNICAL ADVICE 
Sarco engineers have prepared a techni 
cal bulletin designed to pass on to com 
pressed air users practical advice on how 
to improve air compressor operation. It 
also contains simple hook-ups of Sarco 
cooling controls and drain traps 

This bulletin may be obtained with 
out obligation by writing the Sarco Com 
pany, Inc., Empire State Building, N.Y 
1, N.Y. Also represented in principal cities 


Readers’ Service Cords last page 





4," DIAL 
THERMOMETERS 


Made in 2 types to 
suit any requirements 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read 
ing. Interchangeable 
with standerd indus 
triel seperoble sock 
ets. Stem con be 
ploced of any angle 
ond cose con be ro 
fated to ony readable 
position 


RECORDING 
THERMOMETERS 


inch die-cast 


aluminum case with 


Twelve 


bleck or white wrinkle 
or satin finish. Single 
or multiple pen con 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev 
olution. Flexible Ar 
mor and bulb of stain 
less stee! Ranges — 40 
+ 950° F or Equivalent 


in *C 


INDUSTRIAL 
THERMOMETERS 


Red Reading Mercury 
Extruded brass case 
chrome finish 
Ranges 40 + 950°F 


or tavivalent in *C 


eee eee eneeenee 


RED-READING 
MERCURY 
LABORATORY 
THER MOMETERS 


Thoroughly annealed 
for permanent accu 
racy. Complete tine 
A.5.7.M. and fractional 
division types 


WRITE FOR CATALOG 
INFORMATION 


PALMER 


THERMOMETERS INC 
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Simple Housing Protects Engine 
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Portable Tool Stand | 
Gives Maintenance a Lift idech pine, visengthensd' Gh q@en cut 


material This is t pped wit! 
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x 6-foot section quarter-inch sheet 
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Sturdy Dolly Moves 
Heavy Equipment in Shop 


The 
cated dolly that is proving a strong right 
to the 


illustration pictures a shop-fabri- 


maintenance crew at an East 


Sturdily con- 


arm 


Texas natural 


gasoline plant 
structed of welded sections of 
the dolly 
tackle for 
Mounted 


moved to any 


j-inch pipe, 
bloc k 


equipment 


is equipped with a and 


handling heavy 


on coasters, it can be easily 


part of the shop building 


Valve Wheel Wrench Saves 


On Muscles and Patience 
The 


lh-inch 
the 


photograph shows a home-made 
wrench designed by 


Phe 


whe el 


valve wheel 


two tongues 
the 
bent in opposing directions to 


attachment to the 


using it 


the 


operator 


extending from end of 


wrench are 
insure cure wheel 
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FORCE-FEED LUBRICATION 


Pressure Application—Exact Amounts—Accurately Timed 


ENGINEERED TO THE SPECIFIC NEEDS 
OF THE OIL AND GAS INDUSTRIES 


For dependable, automatir 
lubrication under pressure 
Manzel Force Feed Lubricators 
deliver exactly the right 
amount of lubricant, to exactiy 
the right plac es, at exactly 


the right times. They cut labor 


— reduce oil consumption 


and prevent ¢ ostly 


Manzel Force Feed Lubrik itors 


bre akdow ns 


, —* 
in various models are availabk 


with from one to 30 feeds and 


Manzel has had vast experience 


for operation against discharge 


‘ " o WOK STC, 
ires of up to 30,000 PSI in meeting the specific needs 


They can be engineered into 


if the oil and gas industries 


your new equipment or installed 


on that already in service When you have lubrication 


problems, call Manzel 





AND CHEMICAL FEEDERS, TOO 


produces Ch: mieal 


m a few drops to OF gallons per 


Manzel also 


capacities ire 


Feeders with 


hour. Whatever your needs Manzel can fill them 
that is built 


designed and completely dependable 


with equipment sturdily simply 


DIVISION OF FRONTIER INDUSTRIES, Inc. 


285 BABCOCK STREET 


an 


BUFFALO 10, NEW YORK 
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Texas Natural Gasoline 
Building Gasoline Plant 
In Coke County, Texas 


Construction has started on a Texas 
Natural Gasoline Corporation natural 
gasoline plant to process natural gas from 
the Jameson Strawn Sand Field and the 
Fuller Coke Sand Field, located in north- 
western Coke County, Texas 

Ihe plant is being built by Texas Nat- 
ural Gasoline and will have a capacity in 
excess of 70 Mmef a day. It will utilize the 
casingh ad gas now being flared to the 
atmosphere in the field, The facility will 
produce natural gasoline, butane, isobutane 
and propane. Cost of the plant was not 
announced 

Ihe gathering system and gas compres- 
sor plant will begin operations by March 
1, 1955, and the fractionating portion of 
the plant by August 1, 1955, It is esti- 
mated that when the plant is processing 
70 Mmef a day and upon completion of 
current additions to the company’s other 
plants, Texas Natural Gasoline’s produc- 
tion of natural gas liquids will be in excess 
of 800,000 gallons daily 


Philippines’ First Is 
$3C Million Plant 


Continued from Page 97 
by Caltex (Philippines), the refinery has 
a thruput capacity of 13,000 barrels of 
crude oil a day. It incorporates the latest 
developments in refinery construction and 
will produce motor gasoline, illuminating 
kerosine, automotive diesel, industrial die- 
sel, bunker diesel, bunker fuel oil and land 
fuel oil 

Site of the new installation is on Ba- 
tangas Bay, 72 miles south of Manila 

Refinery construction began in 1952 and 
was completed three months ahead of 
schedule 

The major refinery processing units in 
lude 


@ A two-stage crude distillation unit, to 
which the crude oil is fed in the first 
stage of the refining process. One 
main column operates at atmospheric 
pressure and the second under vacuum 
This unit produces straight-run gaso- 
line, kerosine, diesel gas oil and resid- 
uum 


® Propane decarbonization unit proc- 
esses the vacuum residuum from the 
crude unit and prepares feed stock for 
the cracking unit 


Fluid catalytic cracking unit processes 
a feed mixture from the crude and 
decarbonization units into a high- 
octane gasoline blend stock 


® Polymerization unit processes certain 
light petroleum fractions from the cat- 
alytic cracking unit into additional 
high-octane motor gasoline blending 
components 


Ancillary units at the refinery include 
a transier pumphouse, steam electric power 
plant, tankage and transfer lines, admin- 
istration offices, maintenance shops, a 
storchouse, cafeteria and a hospital and 
dispe nsary 





Second Fluid Hydroformer Almost Ready— 

Construction is nearing completion on this new Fluid Hydroformer being built at the Cities 
Service Oil Company's refinery at East Chicago, Ind. Large tower at left marks the site of 
combination naphtha-recycle gas furnace. Behind storage drums in the center is the main group 
of vessels in the plant, the reactor-generator section, of which the spent catalyst stripper atop the 


reactor is visible. 


This Hydroformer, the world’s second, has a capacity of 12,780 barrels a day. It was designed 
ane constructed by The M. W. Kellogg Company. Following this unit on stream will be o 17,250 
borrel-a-day Hydroformer at the Cities Service refinery ot Lake Charles, Lo. 


Caltex Company Starts 
Major Refinery Expansion 


Major expansion has started on the 
refinery of Raffineries de Petrole de la 
Gironde, an affiliated company of the 
Caltex Group, at Bec d’Ambes, France 
Io improve the quality of petroleum 
products, approximately $8,300,000 will be 
spent on a catalytic cracking unit, vacuum 
distillation unit, catalytic polymerization 
unit and general expansion of utility 
services 

Ihe present refinery, at the junction of 
the Garonne and Dordogne Rivers 15 miles 
north of Bordeaux, was completed in 1950 
on the site of a war-damaged refinery. The 
average daily run during 1954 was 20,000 
barrels. Refined products are distributed 
from 13 bulk depots 


Texas Gulf Starts Up 
New West Texas Gas Plant 


Phe new $1,750,000 gas plant of Texas 
Gulf Producing Company in the Headlce 
field in Ector County, T exas, has been put 
in operation. The plant is designed to 
process 15 Mmef of casinghead gas a day 

When running at capacity, the plant 
will have a daily recovery of 1400 barrels 
of liquids. Texas Gulf expects the plant to 
reach capacity by next May. The com- 
pany is considering expansion of the plant 
late next year to a capacity between 30 
and 50 Mmef of gas a day 
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Planned Finland Refinery 
Center of Sharp Dispute 


The propose d construction of a nation 
alized oil refinery in Finland has become 
the center of a lively dispute between gov 
ernment officials and western oil compa 
nies operating in Finland 

The western oil companies maintain they 
are prepared to withdraw from Finnish 
markets rather than distribute products of 
the state-owned refinery which will be built 
to process Soviet crude oil, These compa 
nies are already distributing Soviet prod 
ucts since 80 percent of Finland's present 
demand of nearly 20,000 barrels a day of 
petroleum is met by imports from the 
Soviet bloc 

Finnish officials have denied reports that 
plans for the oil refinery resulted from a 
Soviet “suggestion.” A top official of the 
state-owned Neste Corporation, which will 
build the refinery, said Soviet offers of 
crude oil and an invitation to Finnish tech 
nicians to study Soviet refineries came alier 
the announcement of the refinery plans 
This official said bids for construction of 
the refinery have been received from Amer 
ican, British, German and French compa 
nies 

While the debate continued, the Finnish 
Parliament approved plans for the con 
struction of the refinery. Finland's first, it 
will have a capacity of about 14,000 barrels 
a day. Parliament voted to approve a gov 
ernment guarantee of a forcign loan not to 
exceed $17.5 million required to finance 
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One-half actual size 


How m ts in 
a SUPE ND? 


Count them and you'll find 40 non-slip traction points, 
angle-engineered to safety, in every footstep of A.W. 
SUPER-DIAMOND, the lifetime-lasting rolled-steel floor 
plate. 

Count the other points which make for combined 
economy and safety in this master flooring for entire 
floors or small areas—low cost, overnight installation, 
durability, easy cleaning, fast draining, resistance to 
fire, heat and most chemicals—and you'll find that 
every foot in your plant is safer when you install the 


exclusive-patterned 


SUPE IAMOND 


SREEL FLOOR PLATE 


The diamond in the rough ...a gem of a flooring.” 





ALAN WOOD STEEL COMPANY For plants where oil 


Contheoheocken, Po water om! grease reine 
” al pereetod se of 

Vlease send A.W. Suren-lDiamonn Mooklet ae ap —~ 

eng accidents, we suggest 

» check on the special 
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the world's only abra 


N acne 


sive rolled steel flooring 











Acilrow 
cy Janne State 


Other producty A.W. ALGRIP Abrasive Rolled Stee! Floor Pete — Plotes— Sheets 
Strip (Atte, ond Specie! Grades) 


Fer more dete on advertised products, use Reeders’ Service Cords, last page PeTROLF' 


Who's Building. ee 


constructior 

Neste Corporation and government offi 
cials insist that demand for petroleum 
products in Finland is growing so rapidly 
that the market remaining to private enter 
prise will be just as large after the com 
pletion of the refinery in 1956 as it is now 


California Standard Will 
Build Honolulu Refinery 


Plans for the construction of the first 
complete modern oil refinery in the 
Hawaiian Islands have been announced by 
Standard ©il Company of California 

The announcement was made as Teh 
bers of Standard’s board of directors met 
n Honolulu recently for the first time iv 
the history of the company 

R. G. Follis, chairman of the board, said 
that the refinery will be built im the very 
near future and will be located in Hono 
lulu 

We ha been tryine for some time t 
find a site which will be suitable, he 
commented, but have not yet made a 
decision as to its location. We must have 
a location with an ample supply of fresh 
water, one which is large enough to ac 
commodate the necessary processing and 
storage facilities and which is accessible 
to both deep water ships iwnd to other 
means of tr insportation 

The refinery we have in mind will be 
of sufficient size to supply most of the 
needs of the Islands, capable of processing 
between 20,000 and 30,000 barrels of 
crude oil daily. We estimate that a plant 
of this size will cost between $25 and $3 
million to build here 

Products which could be manufactured 
by the plant include two grades of gaso 
lines, gas oils such as diesel fuel and fuel 
oil of the type burned in many of the 
Island's power gencrating plants 


Crown Central Starts Up 
5000-Barrel Houdriformer 


4 5000-barrel-a-day Houdriformer has 
one on stream at Crown Central Petro 
leurn Corporation's refinery near Houstor 
Designed primarily for the up-grading ol 
n iphthas to produc high octane motor 
wasoline 5, the Houdr former is ilso capable 
of producing aromatics and aviation blend 
ng stocks. Basic process designs for the 
new unit were furnished by Houdry Process 
Corporation. The western headquarters of 
Blaw-Knox Company handled over-all en 
gineering and construction of the catalyt 


reformer and other facilities 


Indiana Standard Starts 
Operation of Ultraformer 


A new %3750-barrel-a-day Ultraformin 
unit has been put into operation at the 
Casper, Wyo., refinery of Standard Ql 
Company Indiana The unit, second 
catalytic reforming unit of its type was 
built by The Lurmmus Company 

The first Ultraformer went on strea 
last summer at Pan Am Southern Corpo 
ration’s El Dorado, Ark., refinery. Th: 
largest such unit, a 21,000-barrel-a-day 
facility, is beine built by Pan Americar 
Refining Corporation and will be com 
pleted carly this year. Indiana Standard 
is building two 9000-barrel-a-day units, 
one at its refinery at Wood River. Il.. 


ar 





Why Sohio put Monel on Top.. 


when they picked materials to limit 
corrosion in new atmospheric towers 


Slugs of crude get shunted around the country today, 


as if they were tank cars. 


With so much crude moving in “common-carrier” 
pipelines...there’s no telling from one day to the next 
what composition you may be called upon to refine, 


SOHIO’s Cleveland Number | Refinery draws its 
erudes, for example, from the Mid-Valley and 
Buckeye Lines... and taps output of wells in Ar- 
kansas, Illinois, Mississippi, Oklahoma, Texas and 
Louisiana. Most of the time sulfur content is under 
114,°%. Sometimes it goes much higher. Salt content, 


too, is unpredictable, 


That's why SOHIO engineers went all out to limit 
corrosion in two new 130-ft. atmospheric towers for 
crude distillation. They lined the bottom 50 feet with 
Type 105 (120 Cr) to resist hot sulfide corrosion. In 
the middle sections, where naphthe nic acids are likely, 
they put nickel-bearing Type $16 ELC stainless* 


For the top 40 feet, they chose Monel”. In this lo- 
cation they have found Monel to be the most econom- 


ical material for the job. 


There are several reasons for this. For one thing, 
Monel costs less per pound than other alloys able to 
withstand the corrosion. Furthermore, it requires no 
heat-treatment after fabrication to restore corrosion 
resistance, since its corrosion resistance is not im- 
paired by welding. Then, too, Monel is easy to form 

and lends itself well to Smithlining. 


New Crude Distillation Towers at SOHIO’s Cleveland No. 1 Refinery. 
lhese twin 3-stage units are 130 feet high, 13 feet O.D handle 22.500 


Mo el i nes limit corrosion in upper sections 
und contractor Arthur G 

Smithlining is the resistance welding process used by 

the tower fabricators, A.O. Smith ¢ orp., to hond Monel 


and other liners to carbon steel walls.) 


But the most important reason for choosing Monel 
is the way Monel stands up to the various corrosives 


found in upper sections of fractionators 


In this area, reflux pushes vapor temperatures down 
to about 250° F. Walls and trays cool vapors further. 
\« they go below the dew point, aqueous hydrochloric 





Where there is a possibility of n aphithe nic acid 
and sulfuric acids form in the condensate. Corrosive 


attack, either alone or combined with high tem 
perature sulfur corrosion, Inconel®™ is often a salt compounds may be pre sent also. 
| ored material » . the aie 

" Merial. Since its thermal expencion Phe record of Monel in resisting all these forms of 


oeflicient (6.4 for the wrought material) is very - 
. corrosion, whe temperatures are under 5O0°R., is 


close to that of mild steel, Inconel lends itself | | | 
outstanding eo outsetane uv i i i - 
macntndilia’ ell tp Mitel asinine itetas v » outstanding that many compan 

consider Monel to be the standard construction ma- 











terial for lining top portions of fractionators, 


If your next Inspection shows corrosion at the lope 
of your crude distillation towers, why not investigate 
the use of Monel? A letter addressed to Inco’s 
Corrosion Engineering Section will bring full infor- 
mation regarding the application of Monel in this 
corrosive service. No cost or obligation, of course, 

INCcO 
THE INTERNATIONAL NICKEL COMPANY, INC. 


Monel eee for minimum maintenance 67 Wall Street New York i Be 
| 


For more dota on advertised products, use Readers’ Service Coerds, last page 








in power engineering 


engineering and practical economics. 


a electrical components must be engineered to meet 

: requirements of utility engineers, operators and their consultants. 

n & Root has more than four decades of experience in engineering, 

J design and construction of steam electric and hydroelectric power 

plants, and all types of process plants in various parts of the world. 

If you are interested in one organization that can handle a new plant problem 
in its entirety . . . an organization whose backlog of experience dictates 


faster, more economical completion . . . call on Brown & Root. 


A BROWN & Root INC. & ngineers: Consteuctors 


CABLE ADDRESS — SROWNBIKT 


’ ° 8 oO x ee OU S tT OWN Cs aoe ae, ee 


BROWN & ROOT, LTO., Edmonton, Alberta, Canada @ BROWN & ROOT de MEXICO, S.A. de C.V., Mexico City, Mexico 
BROWN & ROOT, S. A. Panama City, Panama @ BROWN & ROOT CONSTRUCCIONES, C. A., Caracas, Venezuels 
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und the other at Sugar Creek, Mo 

4 small Ultraformer of the 
us the one completed at Casper is being 
onsidered for the new Mandan, N. D., 
refinery Another is tentatively planned 
for the Salt Lake City of Ltah 
Oil Refining ¢ ompany 


samme sive 


refinery 


Assam Oil Completes New 
Lube Facility in India 


‘ew processing facilities have been put 
Assam, India, 
mpany, Ltd Burmah 
They include a lubri 
an absorption gaso- 


n operation in northeast 
by Assam QOjl Cx 
Oil Company, Ltd 
iting oi] plant and 
ne plant 

modernization of the 
discovery of a new 
1953 The 
comes 


Expansion and 
plant followed the 
il field at Nahorkativa in 
ompanys only other production 
from the Digboi field. The company has 
ilso increased the capacity of its Digboi 
refinery from about 5150 to 7150 barrels 
1 day. Capacity is expected eventually 
to he 11,000 a day 

New and proposed expansions will en 
ible Assam Oil to supply an «stimated 
0 percent of India’s petroleum needs 

The new lube plant manufactures about 
/00 barrels of lubricants daily. The gaso- 
line plant processes 9 Mmef of gas per day 
yield of about 1700 bar 


raised to nearly 


and has a daily 


rels of natural gasoline 


Price Settlement Starts 
Work on Lebanon Refinery 


Construction of a refinery in Lebanon 
month be 
ause of a price dispute between the Leba 


American-owned 


was stopped temporarily last 
nese government and the 
Mediterranean Refining Company, which 
s building the nstallation 

Medreco, jointly 
Texas Company (Caltex) and Socony 
acuum Oil Company, has the refinery 
nearing completion at Sidon, Lebanon. A 
altex said 
with the Lebanese government over 
of the refinery’s 
time ago 


owned by California 


spokesman for ( negotiations 
pros 
pective prices products 
broke off 
Speaking early in the month, he 
that he hoped they would be 
And by month's end, negotiations 
been resumed and agreement reached 
Work was then resumed with 
startup of the plant ex- 
about four weeks 
settlement of the price dispute, 
announced it had added to its 
increase in the capacity of the 
crude oil unit and the addition of a sec- 
ond platformer, increasing the refinery ca- 
pacity from 6000 to 9000 barrels of crude 
oil daily. The added expansion will bring 
the total investment from $6 million to 
$8 million. The projects are to be 
ompleted in 1956 


Shell Starts Up Third 
UOP Platforming Unit 


Ihe third UOP Platforming unit built 
for Shell Oil Company has gone into 
operation at the Shell Wood Rive r, Ill . 
refinery. The 16,000-barrel-a-day unit is 
naphtha derived from mixed 


sortie 
added 
resumed 
s00n 
had 
m prices 
ompletion and 
pected if 

With 
Medreco 


plans an 


new 


processing 
rudes 

4 5000-barrel-a-day Platformer is in 
operation for Shell at Martinez, Calif., and 
16,000-barrel-a-day unit at Hous 
were designed, engineered and 
licensed by Universal Oil Products Com 
pany. Procon Inc., was the contractor on 
the Wood River and Houston projects 


inother 


ton. All 
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Petrofina Erecting Canada’s 
Tallest Cat Cracker Tower 


Ween 


™ 
ee ee » Fe pag 


> 
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Guy derrick being used to erect Houdriflow cat 
cracker 


catalytic crack 
Canada is now 
Petrofina, 


Houdriflow 
ing tower built in 
being erected at the 


The tallest 
ever 


Canadian 


Who's Building. ee 


Ltd., constructed in Mon 
treal 

Canadian \ 
Houdriflow unit for The 
Canada, Ltd., general con 
tractors for the plant When 
will be 285 feet high with a maximum ai 
ameter of 24 feet 
fabricated in 16 sections which are 
trucked to the plant site 

lo lift the sections in place, the 


refiner being 


Ltd., is building and 
Lum 


ckers, 
erecting the 
mus Company, 
completed, it 


The tower is being shop 
being 


highest 
used on this continent 
has been erected at Pointe Aux Trembles 
The derrick has an overall height of 425 
feet. The mast, 215 feet high, and 
pivot on a tower of open girder construc 
tion 210 feet high and 84 inches square 
Developed by the West German firm of 
Man for another Lummus Houdriflow unit 
built at Lingen, Germany, the derrick was 
Canadian Vickers 


guy derrick ever 


boon 


brought to Canada by 
Ltd., for this job 

As now assembled the derrick can lift 
80 tons a height of 400 feet, Heaviest lift 
on the Petrofina job is 76 tons. The der 
rick is guyed to four concrete anchors, 17 
foot square and imbedded 
earth. A tension of ten tons is maintained 
three winches 


deep in the 
on each guy by means of 
tied into each deadman 

At the Petrofina refinery, work is well 
under way on the refinery gas plant and 
the hydrodesulfurization unit, Completion 
of all work is scheduled for mid-1955 


Construction Capsules 


Grace Chemical Company has started op 
eration of its $20 million 
Memphis, Tenn. The 
rated capacity for producing 250 
synthetic 
monia, which will be 
150 tons per day of urea 


ammonia-urea 
plant at plant will 
have a 
tons i day ol anhydrous am 
part of converted 


into 


Westvaco Chlor-Alkali division of Food 
Machinery and Chemical Corporation has 
Lummus Com 
pany for the construction of a 60-ton-a 
day anhydrous ammonia plant at South 
Charleston, W. Va. Construction is al 
ready underway on the project, which is 
to be completed in late 1955 


E. 1. du Pont de Nemours & Company, 
Inc., plans to construct a neoprene plant 
at Montague, Mich. The plant is ex 
pected to be completed by the fourth quar 
1956 


awarded a contract to The 


ter of 


Clark Oil and Refining Corporation has 
started operation of a new 5500-barrel-a 
day UOP Platforming unit at its Blue 
Island, Ill, refinery, in the Chicago area 
Universal Oi) Products Company designed, 
licensed the Platformer 
contractor on the 


engineered and 
Procon Inc. was the 
project 

Naph-Sol 


operation of 


Refining Company has begun 
a new UOP Platforming unit 
at its refinery at Muskegon, Mich. The 
1000-barrel-a-day unit, seventh of its kind 
in Michigan, is designed to make 95 leaded 
octane Platformate from a charge 
of naphtha which is derived mainly from 
West Texas Universal Oil Prod 
ucts engineered and 


1 
stoca 


crudes 
Company designed, 


licensed the unit 


Sinclair Refining Company has awarded a 
contract for the construction of an exten 


sion to its demulsifying plant at Sand 
Springs, Okla., to Tuloma Builders, In 

Nitrogen division of Allied Chemical & 
Dye Corporation has completed construc 
ethanolamine unit at its 
Texas, petrochemical plant. Com 


tion of a new 


Orange, 
mercial production of monoethanolamine, 
and triethanolamine is ex 
Austin Com 


unit 


diethanolamine 
pected to start this month 
pany of Houston built the 


Standard Oil Company of Texas has 
awarded a contract to Bechtel Corporation 
for the construction of a 4500-barrel-a 
day catalytic reformer at its El 
Texas, refinery. The unit was desiened 
by California Research Corporation, sub 
sidiary of Standard Oil Company of Cali 
fornia. The 
pleted by 


Paso 


unit is expected to be com 


August, 1955 

Texas Eastman Company has begun pro 
duction of polyethyle ne plastic at a new 
plant at Longview, Texas. The plant has 
a capacity of 20 million pounds a year 


United Gas Pipe Line Company expects 
to complete the 100 Mmcf gasoline plant 
building near Runge, Texas, this 
mouth. Operating at maximum capacity, 
the plant will be able to recover approxi 
70,000 gallons of liquid products 


it is 


mately 
a day while upgrading the quality of the 
gas itself was handled by 
Fish Engineering Corporation 


Construction 


The Ohio Oil Company has completed 
construction of a new natural gasoline 
plant in West Sidney Field, Nebraska, The 
plant has a capacity to process 12 Mmet 


of gas a day 


Sioux Oil Company plans to enlarge its 


two refineries at Newcastle, Wyo., under 


1s] 








Progress Report 


to users and 
prospective users of 


NATIONAL (45.7 


SPEC 
(CAST IRON) meaner 


COOLING AND CONDENSING SECTIONS 


The following new developments in National Cooling and 
Condensing Sections are announced in the interest of 
effecting further operating economies and performance value: 


l SHOP ASSEMBLY National Sections, while easily and 
economically assembled in the field, can now be shipped 
assembled in stacks, tested and ready for use, at surprisingly 
little extra cost This now applies to domestic shipments 

as well as for overseas 


2 PROTECTIVE COATINGS For services where cooling water is 
excessively corrosive or fouling, National Sections coated with 
recently developed Kolmetal have proved to be unsurpassed in 
increasing life and long range efficiency plus reducing main- 
tenance costs for cleaning to virtually zero 


3 EVAPORATIVE OPERATION It is now a proved fact that 
National Sections can be operated as a combination exchanger and 
cooling tower, with excellent approaches between ambient wet 
bulb and final product temperatures 


4 FURTHER RESEARCH Now under consideration and development 
are several new materials from which National Sections may be 
cast, in addition to currently available close grained gray 
cast iron and chrome nickel iron These developments will be 
of partioular interest in connection with the handling of 
flammable fluids Further announcements in this field will be 
forthcoming soon 


These new developments plus the fact that National Cooling 
and Condensing Sections are performing in many industrial, 
chemical and oil field and refining applications with high 
efficiency and with minimum maintenance prove that it pays 
to consult with National about your cooling and condensing 
problemas Write for our latest Bulletin CEC-54 


Tue HEAT TRANSFER DIVISION 


ATIONAL 


RavciaTor ¢ CoMPANY 
JOHNSTOWN, PENNSYLVANIA 


HEAT TRANSFER DIVISION HEADQUARTERS 
60 EAST 42nd STREET, NEW YORK, NEW YORK 
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$4 million expansion and development 
program which also includes the construc 
tion of a 55-mile products pipe line to 
Rapid City, 8. Dak. The two refineries, 
which now have a total capacity of 4000 
barrels a day, will be expanded to 5000 
barrel-a-day capacity 


British American Oil Company has 
awarded a contract to Lummus Company 
of Canada, Ltd., for the construction of a 
$3 million catalytic reformer at British 
American's Montreal East refinery. The 
unit will process about 13,000 barrels 

day of straight run naphtha. The unit is 
scheduled for completion in late 1955 


Esso Refinadora Petroleo S. A. has been 
authorized by the Argentine government 
to install a high gerade solvent extraction 
lubricating oil plant with an annual ca 
pacity of about 375,000 barrels. The plant 
would climinate the use of sulfuric acid 
utilized in the present Esso refinery, and 
would greatly reduce present imports of 
basic lube oil, Its production would rep 
resent approximately $8 million in yearly 
saving in foreign exchange 


Yacimientos Petroliferos Fiscales (ENDE), 
Argentine government oil agency, has 
completed expansion ol the capacity ot 
its oil refinery at Mendoza. The expan- 
sion increased production over 130 per 
cent, to 11,000 barrels a day of crud 
oil, Concurrently, Y.P.F. completed con 
struction on its 28,300-barrel-a-day Eva 
Peron refinery. The M. W. Kellogg Com 
pany handled construction on the latter 
project 


Capuava oil refinery in Sao Paulo, Brazil, 
has been dedicated The refinery, con 
structed in 14 months, has a capacity of 
20,000 barrels a day and is the second 
refinery opened within two weeks in that 
area. The first was the Manguinhos re 
finery, also of Sao Paulo, which has a 
capacity of 10,000 barrels a day. Hydro 
carbon Research Company was in charge 
of the Capuava project, which is owned by 
private capital. Construction of the $12 
million Refinaria de Petroleos de Manguin 
hos S/A refinery, which included thermal 
cracking and visbreaking facilities, was 


handled by Kellogg Pan America 


Helios, S.A., which plans to build an oil 
refinery at San Andres, near Port of Pisco, 
Peru, has expanded its plans to include a 
fertilizer plant to produce 130,000 tons a 
year of ammonium nitrate from refinery 
gases. Crude oil for the refinery will be 
supplied by Empresa Petrolera F isc al, ’ 
government petroleum agency 


Corporacion General de Petroleo and Re 
fineria Cabaiguan wil! build a new 1000 
barrel-a-day refinery for processing asphal- 
tic base crude near Havana, Cuba, Kerr 
McGee Industries will assist 


Johnson Line, Stockholm shipping com 
pany, reportedly plans to build an oil re 
finery at Gothenburg, Sweden. In its first 
stage, the refinery will process about 2500 
barrels a day. It will include atmospheri 
and vacuum distillation units, an oxidation 
plant for the production of asphalt, blend 
ing plants and storage 


Iraq Development Board will study a pro 
posal to build a plant near the present 
Dora refinery to produce asphalt from oil 
used by the refinery and a projected bubri 
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You can depend on UZ Equipment 
for Liquid Storage Tanks 
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For over a quarter of a century, ''Varec’’ has been manufacturing 
quality tank equipment. Its reliability and satisfaction 
are attested by thousands of installations located all over the world. 
Your request for detailed information will bring our prompt reply. 


F1G SON ; 
WATER ORAW-OF! 
VALVE 


VAPOR RECOVERY SYSTEMS COMPANY 





CABLE ADDRESS 


2820 No. Alameda St., Compton, Calif. 


Varec Compton, Calif. (U.S.A.) All Codes 


January, 1955 eTROLEUM KIL INER For more data on advertised products, use Readers’ Service Cords, last page 





offer 
constant 
and 
dependable 
service 
year in 
and 

year out 


READ STANDARD 


"es 2 2en 2 Benen. 


The Standardaire Blower is designed and 
service tested for high speed operation. 
The Standardaire employs a proved 
principle of compressing air on a modified 
adiabatic cycle with lower mean internal 
pressure. This permits the Standardaire 
to discharge the greatest output per pound 
of weight ever achieved in this type 
blower. Standardaire's symmetrical, 
cycloidal rotors act as an air screw. 

The air is taken in and discharged 
smoothly from pockets which form 
between the rotors. The compression 

is gradual and free from shock resulting 
in a lower decibel rating than for 
comparable units of other positive 
displacement types. 


Get further information on the 
Standardaire's application to the 
petroleum industry. Write today: 


BLOWER-STOKER Division 
370 Lexington Avenue 
New York 17, New Vork 
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cating plant to be built on the same site 
At the same time, the board will con 
sider another proposal to product sulfur 
from oil at the Dora and Qayara re 
fineries 


Pontiac Eastern Plans 
Mississippi Refinery 


Construction of a 12,U000-barrel-a-day 
oil refinery in South Central Mississippi is 
planned by Pontiac Eastern Corporation, 
s subsidiary « Pontiac Refining ( orpora 
tion, of Corpus Christi, Texas. The re 
finery will cost an estimated $10 million 

The installation would be the third re 
finery for Mississippi and the largest in 
the state. The Fluor Corporation, Ltd., has 
the contract for engineering and designing 
work The site has not yet been selected 

For some time, Governor Hugh White 
of Mississippi has been trying to get a new 
refinery for the state. He had asked Gulf 
Oil Corporation officials for help. Gull 
uninterested in the project itself, persuaded 
Pontiac Refining to undertake the project 


ARAMCO Will Build 
Second Asphalt Plant 


Because of the increased requirements 
for its asphalt, Arabia American Oil Com 
pany is planning the construction of a 
second asphalt plant at its Ras Tanura re 
finery. The present asphalt plant, built ir 
1950, was designed to produce 500 barrels 
per day; however, through operational im 
provements, the plant can now average 800 
barrels per day. The new plant, to be com 
pleted in 1956, would have a capacity of 
1250 barrels per day 

ARAMCO now not only uses asphalt in 
its own operations but also sh‘ps a large 
part of its Ras Tanura output to western 
Saudi Arabia 


Italian Group Building 
Synthetic Rubber Plant 


Construction has started on a plant at 
Ravenna, Italy, to produce synthetic rub 
ber and nitrogencous fertilizers from meth 
ane gas, Erecting the plant is ANIC, which 
belongs to a group of oil companies con 
trolled by the Italian government's Ente 
Nazionale Idrocarburi (ENI 

Within three years the plant is expected 
to produce 30,000 tons per year of syntheti 
rubber and 350,000 tons of fertilizers, con 
suming about 14,000 Mmef of methane 
gas from neighboring wells. The plant will 
cost about $75 million 


Lynn Carbon Black Will 
Build Experimental Unit 


Construction of a full-scale carbon black 
plant in the San Angelo, Texas, area is 
planned by Lynn Carbon Black Company 
for purposes of research and development 

The plant will use the Lynn “Furmatic” 
process, according to Rice P. Lynn, presi 
dent of Lynn Carbon Black and inventor 
of the process 

A decision is expected soon as to the 
exact location and capacity of the experi 
mental plant. Output of the plant, which 
will be operated in conjunction with 
Lynn's product research efforts, will go to 
a new fertilizer plant which is being built 
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by Consolidated Carbon Corporation in 
Chicago. Lynn Carbon Black recently sold 
Consolidated Carbon world rights to man 
ufacture carbon black by the Lynn method 
but retained the right to build an experi 
mental plant 

Consolidated Carbon, Lynn said, has lo 

ited sites for five new carbon black plants 
which will use his process. The decision as 
to when construction will start is expected 
this month Iwo of the plants will be lo 

ated in Louisiana, and one each in North 
Dakota W yomin ind Canada 

The contract between Consolidated Car 
bon and Lynn called for the construction 
by Consolidated Carbon of one new plant 
a year for ten years. The first was to have 
a gas-processing capacity of 2.5 Mmef a 
day and the remainder to have a minimum 
capacity of 5 Mmef a day. Design of the 
plants is to be handled by Dr. W. H 
Balka, Dallas consulting engineer and vice 
president of Lynn Carbon Black 


Cities Service Heads 
ODM Write-Off Approvals 


Largest project approved for rapid tax 
write-off by the Office of Defense Mobili 
zation during the last month was Cities 
Service Oil ¢ ompany's proposed construc 
tion of a natural gasoline plant in Midland 
County, Texas. The installation is to proc 
ess 45 Mmef a day of natural gas into 
LPG products and natural gasoline 

Cities Service was allowed to write-off 
at the fast rate 65 percent of $5,534,200 
for the general plant, 65 percent of $471, 
000 for storage and 40 percent of $831,800 
for gas gathering facilities 

Other refining and related projects ap- 
proved for fast tax amortization on the 
latest ODM list, including company, loca 
tion, facilities, amount certified, and per 
centage certified, were 

Goliad Corporation—San Patricio 
County, Texas, natural gasoline plant to 
process 188 Mmef a day of natural gas 
into LPG produc ts. $3.994.750 $3,909,750 
at 65 percent, and $85,000 at 25 percent 

Sinclair Refining Company—East Chi 
cago, Ind., expansion and revision of a 
catalytx cracking unit and was plant, $3, 
252,000: $2,255,405 at 60 percent, and 
$996,595 at 50 percent 

Frontier Refining Company 
Wyo., addition of 2000-harrel-a-day cata 
lytic reforming unit, 3000-barrel-a-day de 


Cheyenne, 


sulfurizing unit, six storage tanks and aux 
iliary facilities $1,500,000 $1,100,000 for 
basic equipment at 65 percent, and $400, 
000 for auxiliary facilities at 45 percent 

Magnolia Petroleum Company — Mid 
land County, Texas, construction of com 
pressor station, gathering system, transmis 
sion line and gas lift facilities to provide 
casinghe ad gas to Pewasus natural vasoline 
plant, $1,366,800: $825,800 for the gen 
eral plant work at 65 percent, and $541, 
000 for gas gathering at 40 percent 

Honolulu Oil Corporation-—-Nolan 
County, Texas, construction of gas gather- 
ing system and natural gasoline plant to 
process 6.5 Mmef a day of natural gas and 
produce 1210 barrels a day of LPG prod- 
ucts, $1,097,000: $957,000 at 65 percent, 
and $140,000 at 40 pereent 

Fletcher Oil Company Wilmington, 
Calif., construction of a 10,000-barrel-a 
day crude oil topping unit and auxiliary 
facilities at its refinery, $976,000: $415,000 
for basic facilities at 65 percent, and $561.- 
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CENTRIFUGAL PUMPS 


Developed to combine simplicity and 
accessibility with essential strength and 
sturdiness, Pacific CT Pumps provide 
continuous cooling tower operation 
with sustained efficiency over long 
periods of time. Pumps are custom 
built to your requirements from any 
material of commercial availability. 


HUNTINGTON PARK, CALIFORNIA 
Export office: Chanin Building, 
122 E. 42nd Street, New York 

Offices in all principal cities 


Send 
for 
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Bulletin 
4 100-a 


For more dota on advertised products, use Readers 


= 


t 


- 
I 


Lb. & 
” 


x 





Service Cards, last page 





Who's Building. ee 


(X10) for auxiliary facilities at 
Standard (il Company Everett 
installation of 15 000-barrel-a 


10 percent 
Esso 

Masé., 

day desalters for crude topping un 

ts refinery, $612,000: $367,000 for basi 


nits at 65 percent, and $245,000 for aux 


two 


liaries at 40 precent 


Phillips Petroleum 
Texas, development of three 110,000-barrel 


Company 


spacity underground caverns for 
torage, including installation of del 
tion facilities, $356,750 at 40 percent 
Stanolind Oil & 
installation of 


proj ane 


; 
ra 


Gas Compan Ector 


County, Texas 1600 h.p 
auxiliary facilitie in 


sm Compressor ind ' 
plant 


North Cowden natural 
S/09.000 at 65 percent 


gasoline 


Venezuela Considering 
Petrochemical Plants 


‘ reportedly me ne to halt 
the flaring of fields 
with the construction ol petrocher al 
plants utilize the gas The 
plants are projected for caster: Venezuela 
vtween Puerto La Cruz and Ana 

The selected site 
Caroni River h 
nultimillion dollar steel plant expected t 
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British Petro 
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units being 
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group now 


were recently 


widely separated parts of the world 

Come the first im the M ddle East is at 
Anglo-Iranian’s new $126 million refinery 
at Aden on the Arabian peninsula near the 
entrance to the Red Sea, This unit pro« 
esses 12,000 barrels a day of naphthas fron 
Middle East crude oil to produ high 
rade gasoline blending component 

Ihe second unit, at the BP Benzin-und 
Petroleum B.M.B.H. refinery at Hamburg, 
(C,ermany has a < pacity of 6U00 barrels 
i day 

Platforming units are also being built 
for Anglo-Iranian at Llandarcy, Wales 
Kent, England: Lavera, France, and Kwi 
nana, Australia All are designed, engi 
Meonesd tw Universal (sl 
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neered and 


Chile Produces Gasoline 


Lhe first gasoline produced in Chile has 
been turned out at the new 25,000-barrel 
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i-day refinery of 
Petroleo, ) miles no ol 
Besides | O04) metric tons of 


refinery 


Empresa 


rasoline, the 
has also produced 1000 tons of 


kerosine and 5000 tons of diesel oil 
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Weed and Brush Control 
~ lasts longer with Du Pont 


TELVAR and AMMATE 


eed and it 


One application of ‘Telvar”’ solves 
weed problems for a season or longer! 


cor 


lelvar” kills through the roots... . 
prevents regrowth. Low dosages (20 to 
80 lbs. per acre) make it cost little for 
the results you obtain. Low rates also 
mean less handling, less storage facili 
ties. If you’re looking for a way to cut 
maintenance costs to new low levels, 
include ““Telvar’’ in your weed-control 
Treated ; program. Available in two formula- 
. oa es WAS _ us tions: ‘““Telvar’’ W; and ‘“Telvar’’ DW, 
re hasords oe reduced oround ol orages fom Horovgh ng-term wend conrl wih which is especially suited for light, 
sandy soils and in areas where annual 
rainfall is higher than 20 inches, 


“Ammate” kills more kinds of brush 
and keeps it down longer than most 
weed and brush killers! 

When the original spray job is well 
done, brush is kept under control with 
nothing more than an occasional spot 
spray later. You can rely on “Ammate”’ 
to do the job safely, even where your 


rights-of-way adjoin crop land, because 


““Ammate’”’ is not volatile. There are no 

Heavy weed growth was controlled with one application of ‘Telvar Telvor’ keeps pipe 2 o48 

lines and key areas accessible, efficient to work around vapors Lo drift onto sensitive crops. 
FREE ILLUSTRATED BOOKLETS describe how to con 
trol weeda and brush with Du Pont chemicals. For 
your copies, write to Du Pont, Grasselli Chemicals 
Dept., tm. D 4032, Wilmington, Del. In Canada 
Du Pont Compar f Canada Limited, Box 6 
Montrea 


TELVAR AMMATE 


a 
Where t 


wie 


Telvor” is ideal for weed control around derricks, pumps, storages. “Telvar” is easy to “44 
apply; extremely low in toxicity to humans and animals; non-flammable; and non-volatile SETTER THINGS FOR BETTER LIVING . THROUGH CHEMISTRY 


for more date on Gdvertised products, wee Readers’ Service Cards, last page 
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Sremost Today 


“ KLINGERIT,” original compressed asbes- 

tos sheet packing, was first manufactured 

over seventy years ago and is used to-day 

in ships and industry and power plants all 

over the world. it resists the action of 

steam, hot and cold water, hot and cold 

oils, petrol, benzine, the by-products of the 

coal industry, most acids, and chemicals in 

general. it withstands the highest pressures 

and temperatures, and will not burn, dis- 

Write for the Klinger Master Catalog, which integrate or squeeze out. It is available in 
describes the complete range of Klinger products thicknesses from .008” to 4” and in sheet 
‘ sizes up to 240” x 96”. It can also be sup- 

plied in the form of ready-cut gaskets, and 

with graphited or non-graphited surfaces. 


stands up to every test! 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone : Foots Cray 3022 
nennen. Been ob Manufacturing Licensees for U.S.A 
COMPANY, LIMITED THE KLINGER CORPORATION OF AM 

5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA %, RIVER STREET, HOBOKEN, NEW JERSEY rhe 
Telephone WILBANK )/8) able FOBCO Telephone HOBOKEN 2.7915 Cable KUNGDALE 
Branches at SYONEY HALIFAX OTTAWA TORONT HAMILTON 

WINNIPEG EDMONTON vANK ¥ 2VE88Cc CITY 


Monu facturing Licensees for Canada 


Owstributors and Agents in principal cities 


PeTROLEUM REFINER 
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300,000 PPH BOILER 


CLEANED CHEMICALLY jo. [eee 
IN ONE DAY! Dra ib he n 


equipment. They apply the chemicals as necessary 
by filling, spraying, jetting, cascading or vaporizing 


Comparative cases showed DOWELL 
cleaning took less time... removed — «relatively large amounts of scale and sludge re. 


moved by chemical cleaning. Dowell has cleaned 25 of 


more scale than mechanical methods the 27 boilers in this plant. Several have been cleaned 


as many as three times on an annual basis. 
[his is a case history on a 300,000 pound per hour Dowell liquid solvents go wherever steam and water 
flow, reaching surfaces inaccessible to other methods, 


boiler in a refinery. A routine inspection showed that 
No special scaffolding is required. Dismantling and 


iron oxide and silicate seale fouled the tubes. Dowell 


down-time are kept to a minimum, Often, equipment 


engineers cleaned the boiler with chemical solvents in 
may be cleaned while in operation 


less than 22 hours. 

Perhaps chemical cleaning could improve the efficiency 
Dowell chemical cleaning is the standard method of of equipment in your plant—for example, heat ex- 
removing deposits from boilers in this plant. Com changers, piping systems, tanks and process towers. For 
parative tests showed that the chemical method was complete information and estimates, call the nearest of 
both faster and more thorough than the mechanical more than 130 Dowell offices, or write direetly to 


means previously used. The operator was surprised at Dept. A-31, DOWELL INCORPORATED, TULSA 1, OKLAHOMA, 





rs 
‘+ 


DOWELL SERVICE 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


ic) 


1955 Petrroteum REFINER For more date on advertised products, use Readers’ Service Cards, last page ; 
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¥ A ty 
UNSEE 


, ‘HE owners bought this plant before the plans were on paper. You'll 


be doing that, too, when you sign a contract for your new plant — and 


you ll have to be sure of the qualifications of the firm you hire 


McKee has a long, successful record of sound, practical engineering and 
construction of projects like yours all over the world. It's the result of accu- 
rate analysis and thorough thnking-through of every detail of design, con- 
struction and equipment by a well-qualified staff of experienced technical 


specialists and held personnel 


You can't buy your plant after it's built, but you caw make sure it will be 


correctly designed and efhiciently constructed when you call in McKee 


“ . Arthur G. McKee & Company + Engineers and Contractors 
C ee ngineer ng Headquarters: McKee Building ¢ 2300 Chester Avenue e Cleveland |, Ohio 
Offices; New York « Tulsa, Oklahoma « Union, N. J. « Washington, D. C 


Services 


British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Conoda: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 
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~ Duplex Tubes and 
Double Tube Sheet Construction 
Solve Corrosion Problems 


MILLS IN SREDSEPORT, CONN AND WARIO IND 























Bridgeport Duplex Tubes were used with this double tube sheet heat exchanger 
of steel while the inho 


the outboard tube sheet and the channels are 
baffles are silicon bronze. Outer tube walls are copper 


In a number of specialized applica 
tions, the chance of fluid interleakage 
between shell and tube circuits of heat 
exchangers must be completely elimi- 
nated by design. Examples are : prevent- 
ing contamination of product or cooling 
waser, or preventing intermixing which 
might result in undesirable reactions 
In such cases, independent tube sheets 
can be used for each circuit, giving a 
double tube sheet construction 

In this type of exchanger, two pri- 
mary corrosion causes must generally 
be overcome : double fluid corrosion and 
galvanic corrosion. Both are met effec 
tively and economically by Bridgeport 
Duplex Tubes. 


Double Fluid Corrosion 

Most heat exchange operations in 
volve two fluids, each of which may 
have its own characteristic capacity to 
corrode certain metals. Water, for ex- 
ample, is destructive to most metals with 
the exception of copper and its alloys 
Formaldehyde will be slightly colored 
by all common metals except alumi 
num, while sodium cyanide and am 
monia corrode all common metals ex 
cept steel. Thus steel tubes, which will 
handle ammonia on one surface, will in 
time be rusted through by cooling water 
in contact with the other surfaces 

Bridgeport Duplex Tubes combat 
double corrosion by offering a combi 
nation of two metals: steel, stainless 
steel, chrome steel, aluminum, lead 
nickel, tin, etc., to the product side; and 
copper, aluminum brass, red 
cupro nickel, Admiralty, aluminum 
bronze etc., to the cooling water side 


brass 


January, 1955—Perroteum REFI) 


The inside of the tubes 
the shell, and the 
Hartford, Conn.) 


ard tube sheet 
The Whitlock Mfg. Co 


urtesy 

By drawing the proper combination of 
these metals to meet each set of corro- 
sive conditions—the primary reason for 
the use of Duplex tubing — Bridgeport 
Duplex Tubes offer these advantages: 

1. Effective answer to dual corrosion. 

2. Considerably reduced maintenance 
expense 

3. Savings from reduced retubing 
osts 

+. Less down time 

). Improved heat transfer. 

6. Reduction of product contamina 
tion 

7. Cost economies (by replacing ex- 
pensive stainless steel with Duplex 
Tubes of low carbon steel and copper 
alloy) 

8. Longer life of equipment 

9. Safer, stronger construction 

All of these advantages of Duplex 
Tubes should be considered when de- 
signing original equipment or retubing 

A good example of Bridgeport Duplex 
Tube application is seen in the photo 
above where steel (inside) was combined 
with copper (outside) for the double 
tube sheet heat exchanger 

The heat exchanger also has a silicon 
bronze shell with baffles and inboard 
tube sheets to match the copper clad 
tubes, and steel outboard tube sheets 
and channel to match the tubes’ steel 
lining 


Galvanic Corrosion 
When metals 
placed in the a small 
electrical current is established between 
them, just as in a wet-cell battery. The 
less of the two metals, say steel 


two dissimilar are 


same solution 


noble 
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corrodes at a greater raté than the more 
noble metal, say copper, depending on 
the difference in electrical potential be- 
tween the two 

A steel tube sheet may thus suffer 
severe galvanic corrosion when coupled 
with copper alloy tubes and exposed to 
sea water, which greatly promotes cor- 
rosion of the anode metal by galvanic 
stimulus 

Duplex tubes can be adapted to meet 
this condition as shown in the drawing 
Where the tube sheet is steel and a cop 
per tube has been drawn over steel, a 
portion of the copper tube is cut back 
and a steel collar fitted over the inner 
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Cross section of double tube sheet construction 
using Duplex Tubes. To prevent galvanic corro 
sion, ferrules to match outer tube sheet and inner 
tube metal are slipped over cut-back outer tube 
section and expanded 


tube. This practice can be altered to fit 
any combination of dissimilar metals 
to avoid galvanic attack. 


Wide A tion of 
Bridgeport Dupiex Tubes 

Bridgeport Duplex Tubes, supplied in 
various combinations of ferrous and 
nonferrous materials, have been in suc 
cessful use for many years. Their appli 
cations include oil refining, synthetic 
rubber production, process operations, 
chemical manufacture and refrigera 
tion. They successfully handle such prod 
ucts as ammonia, amines, compressed 
air, flue gas, formic acid, formaldehyde, 
hydrogen sulfide, mercury, sulfuric acid, 
corrosive cooling water, and many 
others 

As the result of many years of inten 
sive research, Bridgeport’s Corrosion 
Laboratory has compiled a wide back- 
ground of knowledge and experience 
You may have the benefit of this ex 
perience by calling on Bridgeport's 
Technical Service through your local 
Bridgeport Sales Office. We will be glad 
to work with you in selecting the right 
combination of metals for your operat 
ing conditions. Ask, too, for a copy of 
Bridgeport's informative technical bul- 
letin on Duplex Tubes. (3019) 
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New insulating method saves 
hours and hours on tanks and towers! 


Imagine wrapping tanks and towers with a lightweight, flexible 
insulation that fits any curved or flat surface—instead of laboriously 
building up rigid insulating materials, block by block. Imagine further 
that the new method requires almost no cutting or fitting time, no 


expansion joints or welded rings, no pointing up 


Then imagine how much time and money this method would save 
you—and at once you'll see the advantages of using ULTRALITE long 
glass fiber insulation blankets. It is easily applied and easily finished 





with weather-proofing materials. Savings are truly worthwhile, as 
proved time and again on oil storage tanks, asphalt truck tanks, frac- 
tionating columns, reboilers, blending tanks, etc. (And for hot or cold 
piping, savings are just as substantial when you use our new G-B 
Snap*On pipe insulation—a one-piece molded pipe insulation of fine 
glass fibers. ) 

No damage from water no heat loss from “fluing action” . . . 
no problems when repairs are necessary—for Ultralite is resilient, re- 


usable, won't absorb moisture 
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Write today for 


“How-To-Do-it” specifications 
and name of your nearest Ultralite distributor 


GUSTIN-BACON MANUFACTURING CO. 


242 W. 10TH ST., KANSAS CITY, MO. 


New York ° Chicago ° Philadelphia e San Francisco ° Los Angeles 


Houston ° Tulso ° Dallas ° Detroit . St. Louis 
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Another 1,000 tons 
of NH, per day! 


added to world production 
through Chemico-designed plants 
completed during 1954 


Ammonia plants placed “on-stream” in 1954 for Phillips Chemical Company, Lion Oil 
Company, American Cyanamid Company, and Sherritt Gordon Mines, Lid. add more 
than 1,000 tons daily ammonia production to the already impressive total capacity of 


Chemico-designed plants. 


Chemico provides a complete project service in designing the plant, supplying all ma- 
terial, and erecting structures and equipment to produce ammonia from natural gas, 
by-product hydrogen, or other suitable raw materials. 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES CHEMICONST, NEW YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD... LONDON ° CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD... TORONTO ° SOUTH APRICAN CYANAMID (PTY) LTD., JOHANNESBURG 





_- _— 


‘Stainless steel 
too, means more 


A healthy youngster’s natural grin is “chromium plated” after a 
conflict with soap and water. But it’s his all-the-way-through character 
that measures his ability to cope with problems. 

That's the way it is with stainless steel. And—important fact—varying 
amounts of chromium and other metals can be alloyed with steel to 
give stainless the specific all-the-way-through character needed to 
meet special problems. 

Sun Ship has earned a reputation for mastering many special problems 
in its decades of service to the chemical, petrochemical, petroleum 
and other industries which face problems in fabrication and spe- 
cialized machinery. 

Now, with its anew segregated Alloy Products Shop in operation, 
Sun Ship is using its experience and precise workmanship to adapt 
the superb qualities of stainless steel and other alloys to the equipment 
needs of the many industries it serves. In this shop are fabricated all 
grades of stainless, alloy, and aluminum: 


Our Sales Engineering Department will be glad to discuss the value 
of this shop and its products in meeting your specific problems 


Sun Ship also makes all types of carbon steel pressure vessels. 


se ced Life e a OF SUM SHIPBUILDING 
&® DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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TECHNICAL REPORT 


SUBJECT: 
ECONOMICS OF 
ELECTRICAL DESALTING 





RESEARCH FILES OF 
HOWE-BAKER CORP. 


THIRD IN A SERIES OF FIVE 


3. CREDITS FOR IMPROVED CRACKING YIELDS 


Both thermal and catalytic cracking yields ore significantly improved by the removal of salt and metollic oxides. The result 
ing economics are discussed below. The first report in this series pointed out the significant goins in crude capacity resulting from 
the removal of water charged with the crude to a distillotion unit. Since water requires ten times as much heat for vaporizotion 
as does oil, removal of water by electrostatic means mokes possible the substitution of oil in the ratio of ten barrels of oil per barrel 
of water. This, plus increased capacity gained from the reduction of downtimes assures a capacity credit of about 4.6c/bbi 

The second report showed that maintenance costs are greatly reduced by minimizing exchanger, tower, and furnace cleaning 
and replacement of equipment damaged by attrition. The minimum credit for reduced maintenance, based on long-time analyses 
of before-and-after maintenance records, totals |.1¢/bbi 

The removal of salt and metallic contaminants hos a pronounced effect on both thermal and catalytic cracking economies 
In recent years, it has been well es'ablished that nickel, vanodium, and iron are all serious poisons to cat cracking catalysts. While 
electrical desalting by no meons assures complete remove! of these contaminants, it does make o significant reduction in their con 
centration through the removal of colloidal-dimensioned suspended solids. This removal of catalyst poisons insures sizable credits 
for reduced catalyst makeup and increased catalyst activity 

In the cose of thermal cracking of residuum, the results ore more obvious. It has been estoblished that salt catalyzes the 
formation of coke and tar with a corresponding detrimental effect on the yield of gasoline. By simple material balonce: a crude 
entering the distillation unit with ao salt content of 50 ptb, and not desalted, deposits all of the salt in the ovtgoing residuum. Thus 
the concentration of the salt in the residuum will be increased to perhops 450 ptb! It hos been computed that reducing the salt con 
tent in the residuum, by electrical means, to o level of about 30 ptb, will increase gasoline yields by about 1.6%, with an equivalent 
reduction in coke and tar yields. The minimum credit for improving catelytic and thermal cracking operations for the average 
refiner will amount to 1.6c/bbi 

In line with the principles established above, removal of solt will sharply reduce cracking in the distillation unit. This is 
particularly important in vacuum units, where the amount of vacuum (hence, gos oil yields) is frequently limited by cracking in 


the furnace. Similarly, tube failures and hot spots in furnaces will be reduced 


SUMMARY OF CREDITS 
c/Bbi 
increase Crude Capacity 4.6 


Reduce Maintenance coe 


Improve Cracking Yields 1.6 
Con ores - — HOWE-BAKER CORPORATION 


02 ESPERSON BUILDING HOUSTON, TEXAS 








>. Increase Tank Capacity 
Total Credits 8.1 


SPECIALISTS IN PETROLEUM EMULSIONS 


OVER 1,000,000 BARRELS OF CRUDE PROCESSED DAILY BY THESE HOWE-BAKER CUSTOMERS 
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Reviewing New 


Books... 





Water from the Ocean 


Fresh Water from the Ocean, by Cecil 
B. Ellis, The Ronald Press Company 
15 East 26th Street, New York 
117 pp., $5 


The recurrence of 


10, 


water shortages r 
need for devel 


oping sources of extra supply the special 


recent years has made the 


concern of industrialists, engineers, scien 
tists, government officials and conservation- 
minded citizens 


In this new book, Dr. Ellis and members 


a 
, 


staff of the 


of the 


Associate a. In 


Nuclear Development 
, take a critical look at the 
prospects of tapping the 
potent al of the 
Ihe book investigates 


economu vast 
fresh 


large-scale operation 


water ocean im a 
the prospects for salt-water conversion in 
projected capacities of 1000 million gallons 
approximately the daily 
New York. It provides a 
sound weighing the practicality 
of present and proposed conversion meth- 


every 24 hours, 


consumption ol 
basis for 


ods in large-scale operation, at a cost that 


can be met by cities, industries and farn 
ing areas in need of water 


50 ee 
ste] 
age 


Ge 
¥ 


. 
[wets 
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FILLER UP WITH 


STALE CHEMICALS 


. . . for the Petroleum Industry 


Sulphuric Acid 
Muriatic Acid 
Caustic Soda 
Processed Sulphurs 
Sulphur Chlorides 


Carbon Disulphide 
Carbon Tetrachloride 
Perchlorethylene 


Solvents Blended to suit 
individual demanas. 


Available in drum to tank car quantities from 
43 strategically located plants and warehouses. 











For more date on advertised products, use Reeders 


STAUFFER CHEMICAL COMPANY 
380 Madison Avenue, New York 17, N. Y. 


221 WN. Le Salle St, Chicago 1, Ill. * 636 California $t., Sen Francisco 8, Calif 
324 S$. Moin Street, Akron 8, Ohio + 824 Wilshire Boulevard, Los Angeles 14, Colif 
890! Hempstead fd, Houston 8, Tex. « N. Portland, Ore. + Weslaco, Tex. + Apopka, Fle 


Service Cards, lost page 


erroLeum ki 


Fuels Volume 


Minerals Yearbook, 1952, Volume II, 
Fuels, Superintendent of Documents, 
United States Government Printing 
office, Washington 25, D.C. $2.25 

Ihe initial volume of the Bureau of 

Mines “Minerals Yearbook” is devoted to 
the mineral fuels. Volume II of the Year 
book, which is being published in three vol 
umes for the first time, contains, in addi 
tion to chapters on cach mincral-fuel com 
modity, a review of the mineral-fuel indus 
tries in 1952, a statistical summary of pro- 
duction and a chapter on employment and 
injuries 

Volume I, containing chapters on metal 

lic and nonmetallic minerals, and Volume 
III, dealing with geographic areas, will be 
published later 
The Minerals Yearbook series began in 
1867, when the Treasury Department pub 
lished “Reports Upon the Mineral Re 
sources of the United States.” For many 
years, first by the Geological Survey and 
later by the Bureau of Mines, it was pub 
lished as “Mineral Resources of the United 
States.” In 1932 the title was changed t 
“Minerals Yearbook 

A three-volume edition was made 
sary by Yearbook material! 
that could no longer be published under a 
single without making the book so 
thick as to cause binding problems, and « 
that it would inconvenience the 


neces 


an increase in 
cover 


heavy 
re ader 

The change to three has 
only permitted fuller coverage in all phases 
of the reports, but has made possible major 
expansion in the geographical section (Vol 
ume III) and in reviews of technologic de 
velopments and problems 


volumes not 


Clear Presentation 


Handbook of Graphic Presentation, by 
Calvin F. Schmid, The Ronald Press 
Company, 15 East 26th Street, New 
York 10, 320 pp., $6 

This book is a working manual for all 

who are concerned with the clear presen 
tation and interpretation of statistical data 
by means of charts and graphs. It shows 
how complicated data of many kinds may 
be put into a form easily intelligible to the 
busy executive or the general public 
The book analyzes cach of the 
types of statistical charts in detail, with 
particular reference to its advantages and 
disadvantages in presenting data of dif 
ferent kinds. There is a step-by-step de- 
scription of the procedure for laying out 
statistical charts, a complete and authori 
discussion of statistical maps and a 
three - dimensional 


bas 


tative 
thorough 
charts and graphs 


treatment of 


Physical Property Data 


Selected Values of Physical and Ther- 
modynamic Properties of Hydrocar- 
bons and Related Compounds, Car 
negie Press, Carnegie Institute of 
Technology, Pittsburgh 13, Pa., 1050 
pp., $7 

Chis volume, published for the Americar 

Petroleum Institute by Carnegie Press, rep 
resents a compilation of data developed by 
the staff of API Research Project 44. It 


provides, in bound form, information which 


FINER 





REMARKABLE 
NEW STEEL 


for heavy-duty welded equipment 


Strong, tough USS “T-1” Steel 


improves performance... reduces costs 


n this new engineering material 

USS “T-1” Steel—you get a com- 
bination of mechanical properties 
never before obtainable in a single 
steel 

In “T-1” you get great strength (a 
yield strength of 90.000 psi.) , yet you 
can fabricate this steel easily and at 
low cost. You get a steel with good 
creep and rupture resistance at tern 
peratures as high as 900° F., yet so 
inherently tough that you can also 
use it in heavy duty jobs at sub-zero 
temperatures down to —40° F. In 
“T-1”, in brief, you get a steel that 
withstands severe impact abrasion 
and, at the same time, resists cor 
rosion at all temperatures 

This unique combination of prop 
erties helps you to cut costs and im 
prove performance in an extremely 
wide range of industrial applications 

‘“T-1” enables you to reduce the 
size and weight of heavily stressed or 
heavily abused parts with no sacrifice 
in service life or dependability . 
and it enables you to increase the 
capacity of pressure vessels and stor 
age tanks, to increase allowable 
working pressure, without increasing 
weight 

You cap use “T-1” Steel to reduce 
fabricati costs, because you can 


weld it or flame cut it without pre- or 
post-heating. Heavy duty equipment 
now can be fabricated either in the 
shop or the field—wherever it is more 
convenient and less costly—without 
the lost time and extra expense in 
volved in heat treatment. Remember, 
too, when you use “T-1” Steel to re 
duce the size of welded sections, you 
cut welding time and the amount of 
welding rod needed. That’s more 
money saved 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 


You can use the high-temperature 
strength of “T-1” Steel to increase 
the service life of pipes, ducts, and 
vessels. You can use its amazing sub 
zero toughness in equipment that 
must operate outdoors in the most 
severe weather. In fact, with “T-1" 
Steel you can increase the strength 
dependability, and safety of heavy 
duty equipment for use at any at 
mospheric temperature, Send the 
coupon for complete information 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & (ROW DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL SUPPLY DIVISION 


WITED STATES STEEL Caroat 


WAREHOUSE DISTRIBUTORS, COAST TO-COAST 


COMPARY, SEW YORE 


SEE The United States Steel Hour. It's o full-hour TV program presented every other 


week by United States Stee! Consult your local newspaper for time and station 


United States Steel, Room 4620 
525 William Penn Place, Pittsburgh 30, Pa 


] Please send me your booklet 
“United States Steel presents 1-1’ 


which contains the full story of 1.1 steel 


Have your representative get in touch 


Name 


Address 


City 





Specify: WATSON-STILLMAN 


has been made available in loose-leaf sheets 
° COUPLINGS on physi al and thermodynamic properties 
and includes all material extant as of De 
cember 31, 1952 
3 REDUCERS Contents include 747 pages of tables ol 
properties, 191 pages of specific references, 
68 pages of general references, indices of 
ol 


properties and com is, and a lis 
© HALF COUPLINGS Sealiatthege: Hecmetties enmead. for "050 
nydrocarbons and related con p ‘. 
given. 


Diesel Fuels 
Symposium on Diesel Fuels, Ame 


can Society tor Desting Materials 
1916 Race Street Philadelphia 3 
56 pp., $1.50 


The papers presented m t hooklet 


were part of a symposium sponsored by 
the ASTM Committee [D-2 on Petro 
leum Products and Lubricants eld im 
Philadelphia last February 
Ot the nine papers presente 

symposium, eight were prepared co 

i 

| 


me the diesel fuel suppl if 
outlook, and the various problems 
ciated with the procurement an 
f chese! fue “ 
wl pecihcatiot ju 
The nine papers an ‘ 
which are mtroduced by W. King Simp 
son General Motor { rporatio anid 
chairman of the | hnical Committee | 
m Diesel Fuels of Committee L-2, are 
@’The Availabilit ind Demand Out 
look, Distribution and Principal Proy 
erties ! Domest LD iese Fuels 
( M Larson sit au Refinu 
Company 
Increasing Use f Furnace 


or Diesel Fuel,’ Harold \ 
k. Ashland Oil and Refining 
ompan 
“Distribution and Storage Problem 
with Diesel Fuels,” ¢ { M oore 
... THAT THE MATERIAL IS RIGHT— all W-S steel couplings and reducers ne eS ee wae US Son 
pany oft antiornia 


are in accordance with ASTM Specification A-105—Grade 2 ‘Survey of Diesel Fuel Oils Availa 
ble at Roadside Filling Stations,’ 


... THAT THE MACHINING IS RIGHT threads or sockets are accurately W. A. Howe, Gulf Oil Corporatio: 
hi fect! li d “Technical Problems Associate: 
machined—perfectly aligne with Diesel Fuels in Contractors’ 
_.. THAT THE IDENTIFICATION IS RIGHT recessed figures on outside aSee Tel < ) or Cat 
) aA al >) 4) de 
circumference clearly define the pressure rating and the material — “Technical Problems Associated 
° ° ese | erstate vact 
and the unmistakable Double-Diamond trade mark is your assurance a. : és aa eat. ri 
of high quality manufacture Greyhound Corporation 
“Technical Problems Associated 
Watson-Stillman Couplings and Reducers in your piping system with Diesel — in Railroad Op 
: , ae erations,” R '. Seniff, The Balti 
mean true economy. They give you long, trouble-free service, in- more & Ohio Railroad ( ompan) 
sure strong, leakproof joints and readily withstand the effects of ect Fuels in Marine Opera 
. / tions,” C. E. Habermann, Socony 


| 


shock and vibration Vacuum Oil Company 
‘Diesel Fuel Specifications Requir« 


ments,” ( ( Vard., | S Bureau 
" . - om P of Mines, I > Departme t { ti 
tings. Screw-End Type available in 3,000 and 6,000 Ib. class, sizes Interior, Bartlesville, Okla 


&” to 6". Socket-Welding Fittings for schedule 40, 80, 160 and 
Double-Extra Heavy pipe in sizes %" to 6”. Welding Engineering 
Welding for Engineers, Harry Udin, 


Sold Through Leading Distributors 
Edward R. Funk and John Wulff 
John Wiley & Sons, In« 440 Fourt! 


WATSON-STILLMAN FITTINGS DIVISION rime ort 


Strengthen your piping system with these Watson-Stillman fit- 


HK H. K. PORTER COMPANY, INC. book of familiar techniques 


' 
velding enpines 


Roselle, New Jersey 


For more deta on advertised products, use Readers’ Service Cards, lest page LFINER 





Shown in foreground is operating unit of Rockwood SpotPROTECTION System 
protecting oil storage at SOUTHWEST OIL REFINERY 


New Way 
to Protect a 


The tank in the foreground is compact 
but powerful in action. It can stop a fire 
that could destroy a fortune 


tockwood now offers you a compact, 
moderately priced, yet complete unit, 
expertly engineered to snuff out fires 
instantly. Rockwood’s storage and auto- 
matic proportioning system, an exclusive 
patented feature, make this compact unit 
an eveready watchdog to protect your 
property, lives and continuing business 

Here’s how it works. The tank con- 


tains Rockwood FOAM liquid which, 
in an emergency, is automatically pro- 


Danger Spot 


portioned into the water. This mixture 
is then discharged from jet-action Rock 
wood'’s Double Barrelled FOAM Maker 
Chamber onto the surface of the burn 
ing oil forming a fast flowing blanket 
of FOAM. This blanket covers the fire 
and strangles it 

Danger can result in loss of 
lives, money and property. Save these 
with SpotPROTECTION from this new 
compact, moderately priced unit. Is 
there a danger “‘spot’’ on your premises? 
Don't leave it unprotected, Find out how 
Rockwood can engineer water to cut 
fire losses for you. 


: spots” 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water .. . to Cut Fire Losses 





For more data on advertised products 


How Rockwood 
Engineers Water 
to Cut Fire Losses 





Reckweed Devble Strength Foam clings to metal 
surfaces as an insulator, flows freely at sub-sero 
temperatures. Excellent for extinguishing fires in 
gasoline, benzol and other highly volatile liquids as 
well as ordinary combustibles 


Rockwood Wet makes water go farther. One part of 
Wet mixed with 99 parts water, increases penetra 
tion and extinguishing action of water. A “muat 

for deep seated fires and where water is scarce 
Helps reduce amount of time and manpower 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 

381 Harlow Street . 
Worcester 5, Mass pwoe 
\ got 

L— 


illustrated 
fire-fighting 


Please send me your 
booklet on Rockwood 
products 


Name 
Title 
Company 
Street 


Zone 


ute Readers’ Service Cards, last pag: 





W ov can stock New Books 


approach is analytical where possible 
Principles are drawn from the fields of 
0 N E C H E C K VA LV E physics, chemistry, mathematics, metal 
lurgy and mechanical engineering. Each 
| unit process is presented immediately 
d i] re virem t after its basic principles have been de- 
y an a q en $ veloped. For example, the principle of 
metallic adhesion is bracketed with the 
| process of cold welding. As new ele 
ments are absorbed, more complicated 
processes are used for illustration 
The firm background in theory that 
it offers will stimulate fresh thinking 
and provide the practicing engineer with 
many new points of departure in solving 
a wide variety of welding problems 
The book is devoted to the weld itself 
It includes a thorough treatment of cold, 
hot pressure and resistance welding 
along with the permanent-electrode arc 
welding and consumable-electrode proc 
esses. Welding with chemical heat 
sources is given careful attention, along 
with three full chapters devoted to braz 
ing and braze welding. The concluding 
chapter describes principles of weld in 
specting and testing 





Chemical Engineering 


Chemical Engineering, Volume I, by J 
M. Coulson and J. R. Richardson, 
McGraw-Hill Book Company, 330 W 
42nd Street, New York 36 

TLis book treats the important chemical 

mechanisms of diffusion, fluid flow, and 
heat transfer in great detail, especially from 
the mathematical point of view, and gives 
the necessary background for applying 
these mechanisms in a variety of unit oper- 
ations 

This first volume of a two-volume work 

is divided into four sections: fluid flow, 
heat transfer, mass transfer and humidifi- 


This DURABLA check valve unit, added to | cation. The last section is used as a prac 


, : , tical illustration of a process involving both 
any standard fitting (such as the reducing heat and mass transfer simultancously 
coupling shown above) gives you acomplete | The first section of the book considers 


check valve suitable for ANY service. With the problem of fluid flow from a thermo- 
, dynamic aspect and derives general equa- 


a few of these units in stock you are prepared tions over a wide range of circumstances 


for any emergency. A section on heat transfer gives an a 
count of the generally accepted techniques 


Because DURABLA check valves will oper: for calculating film transfer coefficients for 
ate in any position, they can be installed with- many conditions. Also included is informa 


out changing existing lines. Made of stainless tive material on the general construction 
of tubular exchangers, a major feature of 


steel (or a combination of stainless steel and | many installations. The possibilities of the 
ni-resist), they will handle practically any newer plate type units are indicated 


: : The section on mass transfer introduces 
iqui a - J pe . : 
ae d, Ss oe all temperatures and the mechanism of diffusion. This is fol 


pressures. | lowed by an explanation of the common 
DURABLA check valves are available in relationships between heat, mass and mo 


: : ” ” mentum transfer and the boundary layer 
seven standard line sizes, from %" to 2”. Ask earn 


your distributor for complete information or The section on humidification discusses 

write us direct. wet bulb temperature, adiabatic saturation 

om-1 temperature, water cooling, design of a 

| humidifying tower and a system other than 
ir-water 


Price Requoted 


Price of Corrosion Problems and Preven 
tion in the Chemical and Petro-Chemical 
Industries, published by the Organisation 
for European Economic Co-operation, was 
misquoted in the November issue of Petro 
ceum REFINER. The price is $1.50 per 
copy. Copies may be obtained by writing 


DURABLA MANUFACTURING COMPANY (oc eC. Publications Office, 2002 P 


114 LIBERTY STREET o NEW YORK 6, N. Y. Street, N.W., Washington 6, D.( 
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CONDENSER TUBES 


Illustration shows how short bristle 


COOLING WATER: how 


You can't always pick your plant site 
noncorrosive. Eco- 
If your 


cooling 


where water is 
nomics may not permit it 
plant is located inland 
waters generally will be relatively 
noncorrosive. Tide water plants 
however, will have corrosion prob- 
lems, particularly if the sea water 
is polluted with industrial or domes- 
tic wastes. This is especially true if 
the organic matter in the sewage is 
able to 


conditions 


anaerobic 
likely 


In an enclosed harbor or in 


ferment under 
Then sulfides are 
to form 
water may be 
There it is 
partic ularly subject to infestation by 


a dead-end channel 
more or less stagnant 


anaerobic bacteria 


1955—-PeETROLEUM 


REEFINI 


Frequent cleaning of tubes will 
remove slimes containing bacteria 
At the same time it will remove sul 


fice 


You can 


scales and increase tube life 
also remove slimes by 


polluted 
This may aid in breaking 


chlorinating water fre 
quently 
down unwanted sulfide films on the 
inner walls of the condenser tubes 
In some cases you can dredge the 
channel bottom near the water in 
take to remove ace umulations ot che 


This will 


help to maintain longer tube life 


caying vegetable matter 


Cooling water is only one factor 
affecting tube life. Publication B-2 
‘Anaconda Tubes Plates for 
Condensers and Heat Exchangers 


For more data on advertised products 


» brushes—shot through tubes by a high pressure water stream—remove loose deposits 


its composition affects life of condenser tubes 


discusses all the important opera 
tional factors, and gives much other 
useful information. And 
our Technical Department stands 


of course, 


ready to assist you in the selection 
of tube alloys from cur extensive 
line. The American Brass Company 
Waterbury 20, Conn. In Canada 
\merican Brass Ltd 


Cnt 4104 


Anaconda 
Neu 


Toronto 


ANACONDA 


Tubes and Plates for 
Condensers and Heat Exchangers 


Arsenical Admiralty-439; Ambraloy-927* 


Cupro Nickel, W0%-70%, and other 


opper alloys 


use Readers’ Service Cords, last page 





LUMMUS 


DIVERSIFIED TO BUILD OR EQUIP PETROLEUM, CHEMICAL AND POWER PLANTS 


Engineering and construction of petroleum refineries 


Manufacture of heat transfer equipment 


Engineering and construction of chemical and petrochemical plants 
(Heat Exchanger Division) 





ae omnad 


Shop fabrication and installation of pressure piping 
(Fabricated Piping Division) (Oil Heater Division) 





The Lummus Company, 385 Madison Avenue, New York 17, N. Y. 
Engineering and Sales Offices: New York, Houston, Montreal, Lon- 
don, Paris. Sales Offices: Chicago, Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping Plant: East Chicago, Indiana. 


In the past 50 years, Lummus has designed, en 
gineered and constructed over 700 major plants 
and installations throughout the world. We would 
be pleased to work with you on your next project. 


710 for more date on advertised products, use Readers’ Service Cords, lest peg PETROLEUM kh} FINER 





ls Poor Health Really the Price of Success? 





No, declares the author, who studied the incidence of stress diseases among 


700 senior and junior executives. 


Dr. Allan J. Fleming, 
Ee. | 
Wilm ngton Delaware 

THE HOLLYWOOD version of the 
big executive invariably portrays him 
in a lather of activity, such as carry- 
ing on a three-way phone conversation 
between Yokohama, Istanbul, and 
Troy, N. Y., all the while barking 
orders to a bevy of remarkably good 
looking secretaries, whose beauty is 
overshadowed only by their extra- 
ordinary efficiency. He makes snap de- 
cisions without difficulty, and ap- 
parently without thought. It is not un- 
usual for him to breakfast in New 
York, have cocktails in London, and 
dinner in Paris on the same day. The 
five-hour differential in time does not 
appear to upset the conditioned re- 
flexes of his gastronomic system in the 
slightest way. 

According to the popular magazines 
of the read-it-in-two-minutes, forget-it- 
in-ten-minutes type, this sort of an 
executive is prone to develop ulcers, 
high blood pressure, coronary heart 
disease, or some other manifestation of 


stress. 


But Does He? -\ hat are the facts 
about stress disease, and is it true that 
executives are especially susceptible ? 
Perhaps we should elaborate on the 
term executive. Dr. George L. Bach, 
dean of the Graduate School of In- 
dustrial Administration, Carnegie In- 
stitute of Technology, says there is no 
such thing as an ideal executive, but 
there are some qualities that set aside 
really first rate executives from the 
much larger number of solid reliable, 
but not outstanding, business men. 

These qualities he lists as follows: 

@ The orderly ability to size up 
problems and reach action decisions 
on the best facts available. 

©@ The ability to deal effectively with 
people and get people to work effec- 
tively toward a common goal. 

@ The instinctive acceptance of re- 
sponsibility 

@A thorough understanding of the 
1955 REEFINI 


January, PETROLEUM 


ju Pont de Nemours & Company 


inter-relations between his business 
and the economic, social, and politica! 
forces of the entire environment. 

@ The imagination to sense what is 
fundamental in the rapid change of 
modern industry and modern society. 
No human trait is more common than 
to do what seems comfortable, ac- 
customed, and secure. The executive 
who tries to keep on building buggies 
in the air age—or who insists “the way 
I learned to do it is the best way” 
is commoner than many of us like to 
admit. In a world moving at the deva- 
stating pace of today, merely doing 
yesterday's job better today, is failure 

To the foregoing we may add as a 
corollary to No. 2, a good executive 
must have a well-developed sense of 
fairness, In addition, he should know 
how to delegate responsibility to 
others 

We may suppose that if an executive 
possessed all of the above qualities he 
could handle any situation that might 
arise without subjecting his physio 
logical make-up to stress of any kind. 
On the other hand, if a man is en 
dowed with too few of the qualities 
that go to make up a good executive, 
he may be prone to develop stress dis- 
ease if he is repeatedly thrust into 
situations where he cannot avoid emo- 
tional and physical wear and tear 
Square pegs do not fit in round holes, 
and a good lieutenant may not make a 
good colonel 

An executive, above all else, is 
called on daily to make decisions. He 
is obliged to consider how these de- 
cisions will affect his superiors, his 
colleagues, and those he must super 
vise. Rarely are these decisions ren 
dered without emotion of some kind, 
whether it be apprehension, fear, 
anger, resentment, or doubt. The de- 
gree to which his internal environment 
is upset by the physiological changes 


incident to these emotions will repre- 


sent the physiological stress to which 
he is subject. 

How may this stress show itself ? 

To answer this question, it is neces 
sary to consider briefly how our emo 
tions may modify the activity of our 
internal organs. Away back in the be 
ginning of time, simple forms of life 
such as the primitive ameba possessed 
four functions: 

(a) The ability to react to a stim 

ulus 

(b) The ability to assimilate food 

(c) The ability to move 

(d) The ability to reproduce, 

All that evolution has accomplished 
during successive ages of animal de 
velopment has been in specialization 
of each of these tour functions of 
living cells, and the delegation of spe 
cific functions to certain tissues. Lift 
was simple for the primitive ameba 
Carried along in a warm friendly 
stream of water, it responded to a 
stimulus by assimilating the stimulator 
(if such happened to be food), or by 
withdrawal if the stimulus was harm 
ful. It was quite unconcerned with its 
environment or destiny, and spent its 
time devouring the delicious tidbits 
that floated its way, or in reproduc 
ing republicans or democrats accord 
ing to the laws of pure chance. The 
only disturbing part of this glorious 
round of festive gaiety was the risk 
that some larger neighbor would come 
along and gobble it up. It was this 
ever present threat of “a quick end” 
that triggered the evolution of a 
nervous system as an aid to survival of 
the animal in times of danger 


in Pre-Uicerous Times Initially. 
this nervous system was a simple re 
flex mechanism where a noxious stimu- 
lus is followed by withdrawal of the 
part affected. (An example of this 
mechanism in humans is when contact 
of the hand with a lighted cigarette 
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causes the hand to be jerked away 
automatically. An impulse is sent up 
a sensory nerve to the spinal cord and 
relayed back immediately through a 
motor nerve to activate muscles needed 
to withdraw the hand. (This all hap 
pens before the higher-centers of the 
brain are aware of the burn). Later, 
in animal evolution, a primitive brain 
developed to co-ordinate the function 
of the muscles so that primitive marine 
animals could move in a more orderly 
fashion. The transition of animals 
from water to land was followed by 
tremendous changes in the structure 
and function of certain organs with 
further specialization of tissues. This 
transition gave rise to: 





@A need for different means of 
locomotion, resulting in the formation 
of limbs. 


@ The need for improved means of 
defense or offense, and the search for 
food resulted in a great improvement 
in existing sense organs. The short 
sighted eye of the fish was replaced 
by one favoring distant vision. The 
sense of smell and hearing also be 
came adapted to an air environment. 


® The replacement of gills by a lung 
structure for breathing and enclosure 
of the latter in the thoracic cavity. 


@ The need to control the amount 
and composition of the body fluids. 


© The development of special glands 
to moisten and lubricate dry foods so 
as to aid swallowing. 


@ Special methods of protecting the 
young (egg shell——uterine protection ) 


Pump stuffing box drip is a thing of the past when you ® Temperature control—feathers, 


install Sealol-Flexibox Mechanical Shaft Seals. In hundreds of hair, vasomotor reaction to prevent or 
increase heat loss (sweating, panting, 


leading refineries throughout the world, you'll find cleaner, shivering, etc.). 
safer, more efficient process pumps operating without leakage, These changes required a great in- 
crease in the nerve cells and associa 
— tion tracts of the primitive brain to re- 
Take this big step towards greater safety, economy, and cord and correlate the multitude of 
reduced maintenance. Write today for data and recommenda- new sensory stimuli necessary for the 
tions on mechanical shaft seals for your process pumps. . . pipremeney and survival of the animal 
in times of danger. This primitive 


or send for Bulletin 9 giving complete details. brain was essential for the formation 
of conditioned reflexes and the instic- 


Sealol Corporation, tive reactions. More important, it pro- 
13 Willard Ave., Providence 5, R. 1. vided the trigger action that sets off 


the intense organic activity associated 
with the fight or flight mechanism 
necessary for the animal's preserva 
new vyoee city . PHILADELPHIA : ° 4 . 
gE tion in dangerous situations. One 
HOUSTON « SAN FRANCISCO single sensory stimulus, such as the 
LOS ANGELES « KANSAS CITY (mO.) ; ‘ 
CHARLESTON (W. VA.) © ST. LOUIS sight or smell of an enemy, could set 
voaee © Seavey & Vomaranen off a mass reaction that simultaneously 
prepared every organ necessary for 
BALANCED PRESSURE SEAL the animal's defense. This primitive 


° brain persists in all higher animals 


thanks to Sealol-Flexibox Seals. 
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Fluor is presently engaged in designing and 
building four ammonia plants representing a 
AMMONIA tae total investment of over $40,000,000. Each 
Pe ee ar plant will use a different raw material: elec 

RAL ERal-aelt-me ‘Seo 0. trolytic and other by-product hydrogen, fuel 
— NH ; ' Oa oil, natural gas, and coke over by-product 
— = : , gas. There is a wide range of source materials 
= that may be used in ammonia plants designed 

and built by Fluor. 























The Fluor ammonia synthesis process incorpo 
rates a pure synthesis gas feed with moderately 
high pressures to give very high yields of 
ammonia in a compact, easy-to-operate unit. 
The equipment features the world renowned 
Claude converter. By special arrangement, 
Fluor draws upon the valuable experience of 
L’Air Liquide of France which, for more than 
30 years, has developed high pressure tech- 
niques to a high degree of perfection while 
building and operating its own ammonia 
plants, in addition to building plants for others 
throughout the world. 











Fluor is licensed to employ the Texaco Partial 
Oxidation Process, the most advanced means 
of manufacturing hydrogen from natural gas, 
fuel oils, and other hydrocarbon stocks. Fluor 
is also experienced in the processing of coke- 
oven gas for the preparation of hydrogen for 
available synthesis. 


This broad ammonia experience plus Fluor’s 
recognized ability to design and construct 
processing facilities ic your key to a better 
ammonia plant. 
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ROOTS-CONNERSVILLE BLOWER 
DIVISION, Connersville, ind.— 
Rotary positive blowers, gas pumps 
centrifuga! blowers, exhausters 
and positive displacement meters 





DRESSER 


DRESSER MANUFACTURING 
DIVISION, Bradford, Pa. —Oi! and 
gas pipe couplings, fittings and 
sleeves—rolled and welded rings 
~welded fittings and flanges 





Pacific Pumps inc 


nh 


PACIFIC PUMPS INC. Huntington 
Park, Calif.—Centrifugal pumps, 
deep oilwell plunger pumps, 
hot of and boiler feed pumps 
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CLARK BROS. CO. DIVISION, Olean 
New York—Engines and compres 
sors—gas, steam and diese! driven 





























' how the 
/ DRESSER PLUSF 


works for you 





In petroleum and chemical plants all over the world, you will find the 
Dresser Plus # in action around the clock. The Dresser Plus ~ is the plus 
value you get when you are served by any of the companies that make up 
Dresser Industries. Each of these companies operates independently to 
assure maximum individual attention to your specific problems. Yet all work 
together to provide an unsurpassed array of research, engineering, manu- 


facturing, and distribution facilities. 


At such installations as the Gulf Oil Corporation's huge Catalytic Cracking 
Unit at Port Arthur, Texas, Clark Blowers help move tons of catalyst 
through processing chambers, and Clark Compressors handle millions of 
. cubic feet of gas per day. On this same 
installation, other Clark Compressors are 









used to provide tons of refrigeration while 
Pacific Pumps are used extensively to cir- 


culate liquid products throughout the unit 





STRIES, Inc. 


AND CHEMICAL EQUIPMENT 


Behind every Dresser product team through 
out the oil and chemical industries stands 
the combined research and engineering 


experience of all the Dresser companies 






experience that has made Dresser products 
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the standard of comparison the world over. 
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MAGNET COVE BARIUM CORP. DRESSER-IDECO DIVISION, 






Mud Pumps, general 








IDECO, Datias, Texas — Hydrair Rigs, 
Rambler Rigs, Masts, Substructures, 
Shorty Biocks, Swivels, Rotaries, 
Supplies. 





SECURITY ENGINEERING DIVISION, 
Whittier, Calif, Dallas, Tex.—Rock 
bits, reamers, casing scrapers, ream 
er rock bits. coring bits, Securaloy 


Houston, Tex., Malvern, Ark. — 
Magcobar and Magcogel drilling 
muds and other specialized oii 
well drilling fluids and chemicals 








Columbus, Ohio—Radio and 
television broadcasting towers, 
stee! buildings, aircraft hang 
ars, automatic parking garages 
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with insulation problems . . . 


BALDWIN-HILL 


No.1 INSULATING 
0.1 CEMENT 


@ Plastic insulation—easily troweled on large or small 
irregular surfaces. 


@ Effective up to 1800° F...Reclaimable to temperature 
of 1200° F. 


@ Low heat loss because of high temperature resisting 
mineral wool base. 


@ Coverage, 50 sq. ft. 1 im. thick per 100 Ibs... . Low 
cost maintenance insulation. 


Baldwin-Hill 


COMPANY 
701 BREUNIG AVE, TRENTON, N. J 


Kalomatoe Mich * WHuentingten, tad * Temple, Tex 
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forming the thalamus and hypothala 
mus in the adult human brain. The im 
portance of this area is that in humans 
it still retains its function in setting 
off the complex body reactions present 
in the fight or flight mechanism of 
lower animals. These physiological re 
actions in humans give rise to the feel 
ings or emotions associated with fear. 
rage, anger, hate, love, or jealousy 
Under the stimulus of fear or anger. 
this trigger action of the hypothalamus 
causes the pupil of the eye to dilate 
The flow of saliva stops, and the 
mouth becomes dry. Blood vessels con 
tract and the blood pressure rises 
The sphincters of the stomach contract 
and the secretion of gastric juice is 
greatly decreased. The adrenal glands 
secrete adrenalin. The motility of the 
small and large intestine is inhibited 

It is clear from the foregoing that 
any disease or emotional disovder that 
will stimulate this primitive area in 
the brain in an abnormal way will 
give rise to overactivity in some in 
ternal organs and underactivity of 
other such as occurs during the primi 
tive emotion of fear or anger. 

For the most part in. modern civili 
zation, we humans do not need such 
an elaborate system for our defense 
against physical aggression. The de 
velopmental tie-up between the cere 
bral and vegetative part of our nervous 
system appears at times, to be a bit of 
a nuisance, since we cannot dissociate 
our cerebral activity from our visceral 
activity due to the inherent structure of 
our nervous system. The sensory con 
trol mechanism in the hypothalamus 
often interferes with our ability to 
reason by impressing its feeling tone 
on our higher centers. The reverse is 
also true, and many of the distressing, 
annoying, petty, of no account-fears, 
rages, jealousies or other disturbing 
impressions associated with our social, 
moral or business life, may bombard 
the hypothalamus in such a way as to 
keep our insides in a constant state of 
turmoil. 

We do not know why chronic stress 
affects the arteries and blood pressure 
of one individual or the stomach or 
duodenum of another. We do know 
that under stress the individual has no 
voluntary control of the changes pro 
duced in his internal environment and 
therefore, is unable to prevent stress 
disease from developing by conscious 
effort. 

No one disputes that business execu 
tives today are under considerable 
pressure. It is no easy matter to man 
age a business when beset by labor 
union monopolies, high taxes, keen 
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on your specially engineered exchanger 


means BONUS VALUES 


Specially engineered exchangers designed and 
built by Kewanee-Ross embody features and 
services that have long been acclaimed through 
out the refinery and petrochemical industries 
“Bonus values” ... they're called. 

Characteristic Kewanee-Ross standardization 
is one of them. Substantial delivery time and sav- 
ings in engineering costs can often be gained 
through the suitability of standard components 
for many specially engineered units, 

A large stockpile of engineering experience is 
another. Kewanee-Ross engineers have had long 
experience with many special and unusual appl 
cations. Designing and production are off to a 
faster start. 

Long a leader in the heat exchanger and sur- 
face condenser fields, Kewanee-Ross is today in 
the best position of its history to meet your re 
quirements. Now, with the added capacity of a 
second large plant (Kewanee, Ill.), recently re- 
equipped with completely modern machinery 
and supervised by key “Ross trained personnel,” 
Kewanee-Ross is ideally situated to supply all 
types of heat exchangers, built to any code, on 
a very favorable delivery schedule. 

Arrange an immediate consultation with the 
Kewanee-Ross representative nearest you, at 
your earliest convenience. You have only your 
time to invest. 


KEWANEE-Ross CORPORATION 


Ov IO1OM OF AMERICAN BADIAIOE & FIANOAED bamrieey CORFORANION 


1419 WEST AVENUE © BUFFALO 13, N. Y, 


in Canada Kewanee Ross of Canada Limited, Toronto 5. Unt 





Serving home and industry: MAMMICAN- STANDARD + AMERICAN GLOWER + CHURCH SEATS & WALL THLE + GETROIT CONTROLS + KEWANEE BOULERS + BOSS LXCRANGERS + SUNBLAM AiR CONDITIONERS 
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PIPE WRENCH? 


/ ’ ‘ 
It $ easiest to work with ++ perfect balance. . . com- 
fort-grip I-beam handle . . . handy pipe scale on hookjaw 
.» » @asy-spinning adjusting nut... clean grip on pipe, no 


alip or lock. 


lt lasts longer. + « first guaranteed housing, won't break 
or bind... ever. Every wrench individually tested before 
shipment ...and millions of them in use. Sizes 6" to 60’ —end 
pattern, 6" to 36”. 


For the most for your money, buy RIGID .. . Your local 
Supply House stocks them for you, delivers them fast! 


THE RIDGE TOOL COMPANY «+ ELYRIA, OHIO, U. S. A. 
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competition, a wobbly dollar, and a 
paternalistic government. Coupled to 
all these difficulties, executives are 
bound to have a sense of individual 
frustration and resentment at the lack 
of reward for extraordinary effort. No 
matter how an industry may try, there 
is no way under the present tax laws 
that real executive ability can be com 
pensated financially. 


Pressure and Disease We now 
come to the question——has the pressure 
of private (and community) business, 
and the mode of living of the modern 
executive rendered him more suscep- 
tible to stress disease such as: peptic 
ulcer, high blood pressure, coronary 
heart disease, or psychoneurosis? Dr. 
Louis J. Dublin, vice president and 
statistician of Metropolitan Life In- 
surance Company, believes there is no 
sound basis for the often repeated 
statement the coronary heart disease is 
more prevalent in executives. 

Our experience bears this out for 
coronary disease as well as for other 
so-called stress disease. We studied the 
incidence of stress disease in some 
700 senior and junior executives in 
our company. The factors we looked 
for were the occurrence of hyperten- 
sion, mild (diastolic pressure 90-99), 
moderate (diastolic pressure 100-109), 
and severe (diastolic pressure 110 or 
over); secondly, the occurrence of 
coronary heart disease as shown by 
electrocardiographic changes, and 
lastly, by the occurrence of peptic 
ulcers. The fourth manifestation of 
stress, such as psychoneurosis, was so 
minor, or so unmeasurable in this 
group, as to be of no importance. 

We concluded from our study that 
this group of executives on the whole 
were no different from the general run 
of employes, as far as the occurrence 
of stress disease is concerned, The 
sales group of executives, however, did 
show a minor, but statistically sig- 
nificant increase in the number of 
hypertensives. 

possibly these findings are not in 
accord with the findings of other com- 
panies who have adequate medical 
records, Dr. Robert C. Page, Medical 
Director of Standard Oil Company 
(N. J.), feels that there is a definite 
increase in the incidence of peptic 
ulcers and hypertension in executives 
he has studied medically. More studies 
in which executive groups are com- 
pared with non-executive groups are 
needed to provide the final answer. It 
is possible the popular belief that 
executives are more prone to things 
like coronary heart disease is influ- 
enced by the inevitable publicity at- 
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THE DEPENDABLE PERFORMANCE OF FISHER LEVEL-TROLS 
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IN WORLD WIDE SERVICE 
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LACLEDE-CHRISTY 


REFRACTORIES 


What do you want? Not just the correct refractory for 
your purpose, but fire brick, blocks or liners that deliver 
more than you expect. You want benefits that go with this 
kind of service—minimum furnace down time, long furnace 
life and economical output. You also may want engineering 
service and follow-through for on-schedule performance. 


You fill them best here 


Laclede-Christy refractories—for the purpose you name— 
meet your most rigid requirements. “Quality first” is sup- 
supported by many, many record performances. Laclede- 
Christy service is quick and helpful. The extra engineering 
help you may need is here too—at 


LACLEDE-CHRISTY COMPA 


DIVISION OF H. K. PORTER COMPANY, INC. 


2000 Hampten Avenue * St. Lowis 10, Missouri 
Mission 7-2400 


oor eure mm 


inaugurating a new era of service to the industrial heating industry 
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tending the premature death of a 
prominent executive from heart dis 
ease, while no one remarks when the 
unobstrusive little fellow around the 
corner slips away from the same dis 
ease. Until sound data to the contrary 
appears on the horizon, we will con 
tinue to assure prospective executives 
that their chances of developing stress 
disease on an occupational basis, if 
they move up the administrative lad 
der, are in no way increased. tz 


Quantity of New Scientists 
Only One Phase of Problem 


A new facet to the problem of as 
suring a sufficient flow of scientific 
manpower from the nation’s colleges 
was pointed out by Alan T. Water 
man, director of the National Science 
Foundation, speaking before the 
House Subcommittee on Educational 
Activities of the Federal Government 


From the long-range view the 
greater concern should be over quality 
rather than quantity, said Dr. Water- 
man. While a serious problem exists 
now in the lack of sufficient scientific 
manpower, the 


the low point in college graduations 


year 1954 represents 
reflecting the low birth rate at the 
depth of the great depression. From 
now on, he said, the number of grad- 
uations is expected to increase. By the 
1960's, when children born in the 
1940’s graduate from college, there is 
expected to be a doubling in the out 
put of college graduates. 

“The task before us in maintaining 
the quality of training of this great in- 
crease in the 
most serious problems facing us in 


enrollments is one of 
maintaining economic and defensive 
strength,” he declared. 

Dr. Waterman pointed to the neces- 
sity for assuring a sufficient number of 
teachers and for improving scientific 
instruction in the secondary schools 
and in many of our colleges and uni 
versities. 

As an indication of the nation’s 
present manpower potential, Dr. Wa- 
terman quoted recent statistics show- 
ing that fewer than half of the top 


| quarter of high school graduates now 
| complete college. While economic fac- 


tors may play a part in this situation 
he stated that lack of adequate moti- 
vation to continue advanced training 
+ 


is also a major factor 
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Johns-Manville announces the development of 


new SIL-O-CEL I6L 


Insulating Fire Brick... 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 





Check these properties of 
SIL-O-CEL I6L 


Maximum service temperature 
1600F, back-up or exposed 


Approximate density 
33-35 tb per cu ft 


Transverse strength 60 psi 
Cold crushing strength 350 psi 


Linear shrinkage 
0.7 percent at I600F 


Reversible thermal expansion 
less then 0.1 percent ot I600F 


Thermal conductivity 

(Btw in. per sq ft per 0.92 at SOOF 
F per br at indicated 1.07 at IO00F 
meen temperatures) 1.22 ot ISOOF 











Lompoc, California, where Jobns-Manville mines and 
processes diatomaceous silica insulating materials 


I—has fess than 0.1% reversible thermal expansion at I600F 
2—provides high load-bearing strength 
3—for direct exposure or back-up service 


Here is a new development of johns- 
Manville insulation and refractory re- 
search. Its exceptional characteristics 
provide important savings in furnace 
construction. Made of diatomaceous 
silica, Sil-O-Cel* 16L Insulating Brick 
is light in weight... has low thermal 
conductivity... high structural 
strength. And where furnace linings 
are subjected to severe heat shock or 
where high load-bearing properties 
are needed, Sil-O-Cel 16L offers out- 
standing performance. 


Sil-O-Cel 16L is now available. 
Samples will be sent on request. Also 
available without obligation is Book 
let IN-115A, which describes Sil-O 


Cel 16L and other J-M Insulating 
Brick and Insulating Fire Brick for 
service to 3000F, Write Johns-Man- 
ville, Box 60, New York 16, N.Y. In 
Canada, 199 Bay Street, Toronto 1, 
Ontario. 


*S11-9-Cel te « done Manville regietered trede mart 





Replaces SUL-O-CEL Netural Brick 
The developmen of Sil-O-Cel 161 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. The outstanding properties of 
Sil-O-Cel 16L make it the ideal re 
placement for Sil-O-Cel Natural Brick 
for back-up use. In addition, the prop 
erties of Sil-O-Cel 16L Brick extend its 


use to exposed service applications Ww 
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Tailor Your Training Program 


Here are 27 approaches to the problem of executive training. Some of them 


will fit your needs—once you decide what these needs are. 


W. C. Eldridge, 
Booz Allen & 
os Angele: 


Hamiltor 


WHAT AT corporations doing to 
develop their executives ? 

Seven years ago the National Indus 
trial conference Board decided to get 
answers to this question. It discovered 
there were not enough programs to 
form the basis for a report, When it 
tried again in 1949 it found plenty of 
companies with strong programs, 

Significant among its findings was 
the fact that no two companies ap 
proached executive training the san. 
way. The NICB report listed 20 differ 
ent training techniques and to these 
we have added seven more that are 
used to some extent. As an indication 
of the prevalence of these 27 tech 
niques, they are grouped on a popu 
larity 

There are five that appear in prar 
tically all company programs: 

1. Merit or performance reviews 

2. Visits to other companies 

}. Attendance at technical meetin, 
and management conferences 

1. Distribution of reading lists and 
Management Bulletins 


basis: 


» Croup meetings 


Here are six more that are often used 
o Job rotation 
7. Advanced management cours 
at universities 
hh. Consultants 
9. Committee assignments 
10. Executive inventories 


11. Job descriptions 


There is another group of nine that 
are sometimes used 

12. Special trainee positions 

13. Multiple management plans 

14. Management cabinets 

15. Understudy or assistant-to 
positions 

16. Community leadership 

17. Health and fitness programs 

8. Individual counseling. 

19, Assignment to training or sal 
department 


20. Sponsor plans. 


these 20 there are 
are different to a 


In addition to 
seven more that 
degree: 
Problem solving 
Role playing. 


l, 
2. 
5. Job observation. 
. 


Training tours. 
5. Luncheon groups 
6. Public speaking 
7. Classes in human relations 


It's very apparent that it would take 
a lot of analyzing against the par 
ticular situation in order to determine 
which techniques would be most bene 
ficial, Because we are concerned with 
the development of engineers, let’s con- 
fine our thinking to the techniques that 
might be most appropriate for them. 

To start out, we should know what 
attributes we are trying to build. The 
changes made in the curricula of the 
engineering schools are good clues to 
the shortcomings they detected in their 
graduates of the '20s and "30s 

They have in effect said they need 
broadening and to learn how to get 
along with people. Notwithstanding 
this opinion, the big corporations with 
executive development programs say 
they make no distinctions for their en 
gineers. This does not mean that they 
think the extrovert salesman and the 
introvert engineer need the same guid 
ance in the handling of people, for 
example. There is reason to suspect 
that they are finding their executive 
development job big enough without 
tailoring the program to the specifi 
needs of functional groups Also there 
is the possibility of undiplomati 
implications. 

For the executive or company that 
is willing to tailor a program to the 
specific needs of engineers here are a 
undeveloped “flat sides” 
engineers as a 


few of the 
frequently found in 
group 

First, and probably most important, 
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with their training in logie and high 
regard for facts, engineers are inclined 
to expect individuals and situations to 
be governed by reason. Actually, the 
psychologists tell us man’s motivation 
is emotional most of the time. Conse- 
quently, the engineer needs to know 
more about leading and handling 
people. 

Second, engineers are a superior 
group intellectually and they are likely 
to show impatience over the degree of 
understanding and work pace of oth- 
ers. They can become very unpopular 
in the process 

Third, engineers are inclined to have 
narrow interests. They seem to concen 
trate on their chosen field to a degree 
that dwarfs the other functions of the 
business in their mind 

A minor point, in terms of ease of 
correction, is the overuse of technical 
the jargon of a specific field 
other 


terms 
of work. In 
executives, the use of technical abbre- 


conversation with 
viations and slang terms can be most 
disconcerting. 

Now for some of the techniques that 
may prove particularly applicable to 
them. 

First, there are performance reviews 
and individual programs. We employ a 
great number of engineers in our own 
organization. All of them must be of 
management caliber because they are 
dealing with top management prob 
lems most of the time. We do conduct 
monthly staff development round table 
discussions, However, the absorption 
rate varies with the individual and his 
progress is not measurable from these 
sessions alone. 

More effective from the individual 
development standpoint are the per- 
formance reviews conducted after 
every assignment, In these the man is 
rated on every element involved in 
good all-round performance and future 
progress. After or three reviews 
the engineer knows his flat sides and 
has lost much of his sensitivity about 
them, He has discussed what he must 


two 
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Another kvample 
of 
Lffictent Power 


at Lower Cost 


¥ 


One of the two Cooper-Bessemer EM motor-driven 
compressors, rated at 300 hp, serving in Canadian 
Oil's UOP Platforming operation. Note the simple, 
neat and compact arrangement of this open air’ unit 
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With CANADIAN OIL’S PLATFORMING UNIT... 
4 new high in compressor efficiency 
for high octane gasoline 


OOPER-BESSEMER 2-cylinder motor-driven M-Lin« If you are considering UOP Platforming, or com 
( enuitiien efficiently recycle hydrogen for the pressor additions of virtually any type, Cooper 
UOP Plattorming unit tn the Sarnia, Ontario, refinery Bessemer offers more than a century of reliabl 
of Canadian Oil Refineries, Ltd compressor building « xperience. Contact our nearest 
office for detailed information 
Cooper-Bessemer developed compressors with non 
lubricated cylinders have permitted Canadian Oil 


Refineries to run its Plattorming unit thousands of MOUNT VERNON, OHIO 


hours without any possibility of contaminating the C 0 0 Pp FE R B FE E M E R 
recycle gas with lubricating oil 2 S S 


: GROVE CITY, PENNA 
Canadian Oil's Platformer ts charging nearly 4800 


barrels per stream day, and producing high yields of 


gasoline with an octane number reaching well into New York City © Seattle, Wash. © Bradford, Pa. © Chicago, til 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 
the 90's In this process, ( ooper Be ssemecr EM’'s con Washington, 0. C . Shreveport, Lo . Son Francisco, Los 
Angeles Calif © Sit. Lewis, Me * Gloucester, Moss. © New 
Orleans, la. * Tulsa, Okla. © Cooper-Bessemer of Canada lid., 
duction of high octane gasoline Edmonton, Alberto—Halifax, Nova Scotia 


tinue to play a vital and depe ndable role in the pro 





DIESELS ©@ GAS ENGINES @ GAS-DIESELS @ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 


Oil company reports 


T 
LATTICE Brarp~ [splon PACKING 


Gives 10 months service where ordinary pump 


packings needed replacement twice a week! 


*Registered Trademark. Only 
Garlock makes LaTTice Brain 
rod and shaft packings 


The centrifugal pumps at Bray Oil Company of Los Angeles handle 
at different times alcohol, caustic, lime solution, acid sludge and dry 
solvent, The pumps are steam cleaned between usages of these differ- 
ent commodities. Under these tough service conditions ordinary pump 
packings last only 2 to 3 days; either the shaft or sleeve had to be 
replaced every 6 months. Ed Jones, maintenance superintendent at 
Bray, reports that currently Larrice Beaww Teflon packing has given 


over 10 months service. and no shaft or sleeve re placement has been 


necessary in that time! 

Put Garlock Larrice Baaw Packing to work for your company, All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack 
ing is worn far beyond the limits of wear of ordinary braided packings 

Braw is made from wire-inserted 
Teflon, and asbestos with Teflon impregnation 


LATTUC® flax,. cotton, asbestos, 


asbestos for various 


ty pes of services 


Get all the Larrice Braw Packings. Contact 
your Garlock re presentative or write jor neu folder AD-131 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sates Offices end Warehouses: Haliimore « Hirmingham «¢ Boston « Buffalo « Chicago « Cincinnati « Cleveland 
Denver « Detroit « Houston « Low Angeles ¢ New Orleans « New York City ¢ Palmyra (N. Y.) ¢ Philadelphia 


Pitteburgh ¢ Portland (Oregon) « Salt Lake City Louls ¢ Seattle « Spokane « Tulsa. 


facts about 


¢ San Prancisco « St 


Ont A 
Z > 


7 Pa 


LATTICE BRAID 
PACKING 


tn Coneda: The Garlock Packing Company of Canada Lid., Toront 
+ The The F if npar | rk 


(FARLOCK 


For more dota on edvertived products, use Readers’ Service Cards lost page 
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do to correct them and subsequent re 
views clearly tell him and his superior 
what sort of progress he is making. 
Every few months a fresh look is 
taken and additional suggestions made 
This technique permits you to know 
the man much better, measures his 
progress, determines his readiness 
Most important it gives you a sound 
reading on his character and will 
power which in the last analysis de 
termine how much of his development 
program he actually can accomplish 

Against the inadequacy in handling 
people, we can consider those tech 


| niques with people as a common de 
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nominator. These include group m@ 
ings, involving active participation in 
discussions, and committee assign 
ments, in which the committee is made 
up of men from the other functions of 
the business. 

Multiple management plans, man 
agement cabinets, junior boards of di 
rectors and similar devices serve to 
broaden as well as improve relation 
ships with other people. 

Formal schooling is a useful tech 
nique, although it is not company 
tailored or controlled. 

In putting several techniques to 
gether they probably should be so bal. 
anced that they cover three aspects of 
the job: 

® Recognition of what improvement 

is required, by both management 
and the individual engineer. 

© Programming over an adequat 

period of time to produce re 
sults, and 

® Practice of what is learned in sit 

uations where assistance and con 
structive criticism can be provided 

With the heavy demand for engi 
neers without business experience and 
the increasing requirement for engi 
neering backgrounds in management. 
it certainly looks as if the seasoned 
engineer with management potentiali 
ties is a very precious item in your 
personnel inventory, How do you pro 
tect your “investment”? The full an 
swer to this question is a subject for 
another day. It should be apparent 
however, that you should, as a mini 
mum program, conduct a job evalua 
tion analysis to be certain that your 
engineers are being compensated ade 
quately and equitably in terms of 
other positions within your organiza 
tion and similar positions outside your 
organization. 

Acknowledgment: This article is 
from a paper, “The Executive Devel 
opment of Engineers,” presented at the 
28th Annual Fall Meeting of the Cali 
fornia Natural Gasoline Association 
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insulation Contractor: Combustion Equipment & Insulation Co., Cleveland, Ohio 


JH!IO gets efficient desalting because . 


Spillage-proof FOAMGLAS insulation 
stays effective to hold precise temperature 


Efficient electric desalting to remove 
salts and other impurities from crude 
harging stocks demands precise tem 
perature control throughout the process 
The influent temperature (180° F to 
220° F depending on viscosity of crude) 
must be held constant until effluence 
since there's no exchange of heat inside 
the sphere, it must be insulated very 
effectively 

For six years Standard Oil Company 
Ohio) has maintained peak desalting 
efficiency by insulating their spheres 

Cleveland, Lima and Toledo with 
FOAMGLAS. This unique cellular glass 

ulation benefits SOHIO three ways 


1. Spillage-proof, moisture-prool 
FOAMGLAS retains its insulating 
value avoids fire hazard 

2. Easy-to-apply FOAMGLAS blocks 


ire lightweight but very strong, readil 


applied to sphere, eliminating insula 


tion .upports 


Effective insulation holds tempera 
ture required for electric field to break 
continuously the water and oil emul 
sion. It also prevents temperature 
drop near vessel wall avoids 
thermal currents which would inter 
fere with process 
You'll benefit too by using this unique 
insulation. For more facts please writ 
for booklets on FOAMGLAS for piping 
or tanks and equipment. 


Pittsburgh Corning 
Corporation 


Dept. Z-15, One Gateway Center 


Pittsburgh 22, Pennsyivania 


Bioor St. W.. Toront 


2” thick FOAMGLAS biocks cut to 1212 size 
were laid diamond shape on SOHIO'S desalter 
sphere in Toledo. Two Neilson studs were 
weided through each block and secured witt 
recessed Tinnerman speed clips. After as 
phait cutback (Insulmastic 4010). —giass fab 
ric-—cutback application, the surface was fin 
ished with an asphalt base aiuminum paint 
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LP-Gas Loading Pump Manifold. Fluids cannot be 
trapped in the valve body either open or closed. 
Another Orbit safety feoture. 


Centrifugal Pump on Products Line to Surface Storage. Flow 
characteristics ore important. Orbit full opening valves 
provide straight through flow. 





LOW MAINTENANCE — infroquen ek Engineers 
onion f YOU Contractors 
Suppliers 






ORBIT forved steel A.S.A. Class VALVES offer 
many more advantages. Besides being a modern 
streamlined valve that is compact in design yet 
rugged, it is competitively priced and mects A.S.A 
face to face specifications. No lubricant is required 
to effect a seal thus ORBIT forged steel valves re- 
quire an absolute minimum of expense and attention 





Contraction, expansion or vibration will not causé 


the seating surface to separate in the closed position 


ORBIT forved steel A.S.A. Class VALVES are 


offered equipped with two distinctly different body 


| PN ng seats at no extra cost to the customer. Our Buna- 
of i stainless Type “B” body seat is recommended for 
ll ee 


handling aliphatic hydrocarbons, aliphatic alcohols 
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anhydrous ammonia, water, salt water, crude oil. 







vegetable oil and animal oils. Our Type “C” stainless- 


Propane Treaters & Dehydrators. A minimum of 
attention results in lower maintenance costs. 


There is ONLY ONE ORBIT VALVE 


0 R IT * e @ & os BRANCHES @ 8 © 
VALVES HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 
407 Veloxo 247 West First Sireet 402 West County Road 





















(Serving the Gulf Coast) (Serving the Rocky (Serving West Texas) 


Mountain Stotes and Caneda) 
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!so-Butane Coolers. Valves must work when needed. Orbit 
Valves friction free core and seating provide ease of 
* operating and no sticking. 


About ORBIT VALVES 


asbestos body seat is also recommended for the above 
services plus aromatic hydrocarbons, chlorinated hy- 
drocarbons, esters, aldehydes, amines, aromatic 
alcohols, ketones, ether, anhydrous ammonia, salt 
water, water. If possible please specify service when 
ordering or write us for further detailed recommenda- 


tions. 


ORBIT forged steel A.S.A. Class VALVES are 
Fahrenheit maximum working tempera- 
tures. Sizes: 2”, 242", 3” and 4”, 300 Ib., 600 Ib., 900 
lb., 1500 Ib., 2500 Ib. A.S.A. Class screw or flanged 
end. Venturi Orbit Valves are offered in 150 Ib. class, 
Sizes 9”, 3” and 4”. 
600 Ib. class size 6” 
in 1500 and 2500 Ib. class. All sizes listed furnished 


rated 250 


rr. an 300 Ib. class size 6” only. 


only. 142" and 2” are offered 


in either carbon or stainless trim. 


ORBIT VALVE COMPANY. 


P. 0. BOX 699 
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RISING STEM —No guessing 


Suction & Discharge — Propane & Water Lines. Mistakes 
can be costly. The Orbit rising stem feature shows at a 
glance whether the valve is opened or closed. 





POSITIVE CLOSURE 


fluctuating temperature 


Seating not affected by 
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De-lso Butanizer Overhead Condenser. The Orbit Valve 
resilient seating principal insures positive closure even 
though temperature changes may occur. 


TULSA, OKLAHOMA 


PERFECT SEAL 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES 
FOR ALL TEMPERATURES 


( Standard & Double) 
Extra Heavy 
UNIONS 
Available with 
screwed or socket 
weld ends. 4000- 
tb. sizes V_" wo 3”; 
6000-lb. sizes Y,” 
to 2”, 
socket weld ends. 
4000-lb. and 6000- 


‘Se Ib. service. v 














ORIFICE in 


UNIONS 


With screwed or 














(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel of 
orifice seats. 3000-Ib. 
Ceaipens only. 











és Standard & Double \ 
Extra Heavy 
LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 
quick closing. 








\ 





WRITE FOR CATALOG 11 
showing the complete Catawisse 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTING COMPANY 


25 MILL ST. ——- CATAWISSA, PA. 


2238 For more dete on advertised products, use Readers Service Cards last page 
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Now Try the 
Dynamic Merit Increase 








Are you dissatisfied with the employe incentive 
your dollars have bought? Here is a plan for rewarding 
real merit, for discarding “tips for tenure” practice. 


F. Roe Weise, 
Standard Oil Company (Indiana 
Chicago 


SO YOU ARE dissatisfied with the 
employe incentive your dollars have 
bought. . . . Perhaps you have tried 
profit-sharing and found it isn’t the 
whole answer, especially for large 
groups. Maybe you have used produc- 
tion bonuses with some success in 
hourly-paid operations, but found the 
practice unworkable among those you 
want most to reach—the white-collar 
men such as supervisors, chemists, en- 
gineers and clerks. 

But have you tried the dynamic 
merit increase ? 

This may solve your problem. But 
it must be properly administered 

Improperly planned, it can stultify 
ambition, promote complacence. Reg 
ular pay hikes in small amounts with. 
out regard for merit have no part in 
the dynamic merit increase plan. They 
are only “tips for tenure.” 


Unearned Security —|n following 
this practice it has been customary to 
make a review for merit increase pur- 
poses about Christmas time and award 
the increases effective January l. Per- 
haps the Christmas spirit has some- 
thing to do with it, but generally it is 
felt that the more people rewarded, 
the better the “morale.” This leads, 
then, to widespread increases in small 
amounts. It disregards real merit. Al 
most the only ones who do not receive 
increases are those who are about to 
be fired. This, of 
feeling of unearned security 
ing of expectancy once every year. It 


creates a 
a feel 


course, 


proves to the average or sub-average 
employe that his work does not need 
improvement. He gets salary increases 
simply for being on the payroll. Each 
year he gets a “tip for tenure.” 
Then, too, a merit increase does li! 
tle good if it is not accompanied by 
an explanation as to why it is being 
given and what can be done to merit 
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the next one. What incentive is created 
at the time a merit increase is not 
given if no explanation is made as to 
why the increase is being withheld? 
Furthermore, a false feeling of well- 
being results if an employe is led to 
feel that the level of his present salary 
is never in jeopardy; that under no 
circumstances will his employer re- 
duce it even if his performance falls 
off. This produces a loss in incentive 
An employe should understand that 
he must earn his salary to receive it. 

On the other side of the coin, the 
manner of administering merit in- 
creases can be dynamic. The practices 
that are followed must be designed 80 
that employes will be impelled to give 
more work and better work in ex 
change for the payroll dollar. 

In the first place, it is necessary to 
devise some way of judging whether 
a man’s work has been good, bad, or 
indifferent. This means that there must 
be some kind of standards, against 
which performance on similar jobs 
can be compared, One of the simple 
ways to do this is to take the groups 
of employes doing similar work and 
build up a seale divided in thirds, the 
top third for the above-average, the 
middle third for the average, and the 
bottom third for the beginners and 
those who are below-average. When 
this has been done, it is necessary to 
slot the individual performance of 
each employe into the appropriate 
portion of the scale. Then comes the 
job of locating the salaries of each 
employe in the same scale. Is each 
salary below average, average, or 
above everaye? Stated another way, 
where is each in relation to the usual 
starting rate for the job, the usual 
average rate, and the usual top price? 


Price Tags—The job of apprais- 


ing an employe’s performance and 
comparing the performance with the 
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Now “on siream”,—this new Fluid Cilelyiié Cradiing Unit of the Nérco, 
Lovisiana refinery of the Shell Oil Company. This unit will process 72,000 barrels 


per day, including recycle*. Mechanical design, engineering and construction by ~ 


FOSTER WHEELER 
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Case Study No. 103 


PORT ARTHUR, TEXAS, 


REFINERY INCREASES THROUGHPUT 


VOLUME 
IN TOWERS 


with Hi-eF PURIFIERS 


EQUIPMENT REQUIRED: 


Iwo Internal Hi-eF Purifiers (Types 
IMS-16 and 18) with special oute 
haffles 


SERVICES: 


Large slugs of entrained hydrocar 
bon liquids were seriously affecting 
the throughput of these two towers 
The problem was further compl 
cated by the fact that the vapor-iniet 
nozzle was near the outlet which 
Refinery 
technicians approached entrainment 
engineers of the V. D. Anderson 
Company for a solution, Anderson 
recommended that a lype IMS 16 
und a Type IMS 18 Hi-eP Purifier 
vith special external baffles be in- 


accelerated carryover 


stalled inside the towers at the vapor 
outlet. The No, 18 Hi-eF Purifier 
was designed to handle 165,217 #/hr 
ethane at 96 PSIA and ( °F, 
and the No. 16 Hi-eF Purifiers 
handled 93,400 @/hr. propane gas 
at 31.5 PSIA and 10 deg. F, 


RESULTS: 

The Hi-eF Purifiers with a special 
exterior baffle designed by Anderson 
engineers accomplished their func 
tion so efficiently that throughput 
; 


in the enure process was improved 


onsiderably 


The V.D. ANDERSON Company 
Subsidiary of Chesapeake Industries, Inc 
195! West 96th Street, Cleveland 2, Ohic 


Hi-eF’ PURIFIERS 


WATCHDOGS of Steam + Air - Gas - Vapor Pipelines & Equipment 


Free! 


White for Bulletins 101 and 
401 describing many money- 
a08n apf ifton orth 


Hhi-ek Internal Purtpers 


ee ee 
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location of the employe’s salary is 
made much easier if there are speci- 
fied rate ranges or “price tags” for 
each job. It is also made easier by the 
use of one of the hundreds of differ- 
ent kinds of employe appraisal sys- 
tems that are in use in industry today. 
The job can be done, however, whether 
these tools are at hand or not. It is a 
simple process and one which can be 
done with pretty rough tools. 

After a review has been made of an 
employe’s performance and a com- 
parison of that performance is made 
with the location of the employe’s 
present salary, it is then possible to 
determine whether an employe is pres- 
ently getting less, as much as, or more 
than his performance is worth. 

If the salary is as much as or more 
than the employe’s performance is 
worth, he should not receive an in- 
crease. If he is getting less than his 
performance is worth, his salary 
should be moved toward where it be- 
longs. If he is getting more than his 
performance is worth he should be 
given a chance to bring his work up 
to the level of his salary, and if this 
does not happen, then his salary 
should be reduced to the level of his 
work. This seems so simple and so 
sound that one is almost tempted not 
to say it. It is, however, the basic 
principle of a dynamic merit increase 
program and, sound and simple as it 
is, there are probably very few em- 
ployers adhering to it today. 

The general trend has been to re- 
ward an employe each year for stay- 
ing on the job providing his perform- 
ance is satisfactory. Employers who 
do this do not pay much attention to 
the level of the employe’s salary in 
relation to the level of his work per- 
formance but feel that, somehow or 
other, it is “good for morale” to give 
an increase as often as it can be done, 
and “bad for morale” not to give one. 

Actually, if an employer wants to 
get the best performance from his em- 
ployes, if he wants to hold out an 
incentive for improving the quality 
and quantity of the salaried employe’s 
work, he will let it be known that an 
employe will receive what he earns 
and only what he earns. If he wants to 
continue to receive it, he must con- 
tinue to earn it. If he wants to receive 
more money, he must demonstrate 
that he is worth more. He must under- 
stand that behaving himself and being 
on the job another year is not enough 
to warrant his getting a merit increase. 
He must be worth more than he was 
worth last year to receive more 

In an establishment where “tips for 
tenure” has been the rule, a policy 
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Wagner 


ELECTRIC MOTORS 


++. the choice of leaders 
in industry 





for EXTRA PROTECTION in explosive atmospheres 


A single spark in a hazardous atmosphere can cause oratories for Class | Group D hazardous locations 


tremendous explosion and fire damage in less time 


that it takes to tell. 

Motors that operate in explosive atmospheres must 
be absolutely non-hazardous as far as spark or flame 
are concerned. Wagner Explosion-Proof Motors 
qualify perfectly for such applications. That's why 
these Wagner Motors are the time-tested favorites 
of the petroleum industry—in the field and in the 
refinery. They are approved by Underwriters Lab- 





Wagner also manufactures a line of drip-proof 40° 
motors, polyphase or single-phase, especially de 
signed for the continuous outdoor service demanded 
by oil well pumping applications 


Write for Bulletin MU-147 on Oil Well Pumping 
Motors and for Bulletin MU-185 on the complete 
Wagner Motor line. Thirty-two branch offices are 


ready to assist you in any motor application problem 





The externally mounted blower, which cools 
the motor, is mode of non-sporking bronze. 











Housings are strong enough to success 
fully withstand the explosion of flammable 
substunces inside the motor 








Sealed conduit box, constructed to pre- 
vent the escape of flames, is tightly held 
together by four bolts. It hos o threaded 
opening for rigid conduit connection. 








Endplates are fastened with eight clamp 
ing bolts -double the usual number 








L 





Endplotes are extra strong, to withstand 
internal explosions, ond hove mochined 
fits long enough to prevent the escape 
of flames to the surrounding atmosphere 











Wagner Explosion-proof Motors hove 
heat capacity grect enough to prevent 
the motor (even under abnormal operat 
ing conditions) from reaching a tempera 
ture which could ignite surrounding gases 





ELECTRIC MOTORS 


TRANSFORMERS 








WAGNER ELECTRIC CORPORATION 
INDUSTRIAL BRAKES 


6458 PivmoutH ave tou ‘ 





AUTOMOTIVE 
BRAKE SYSTEMS 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
AIR AND HYDRAULIC 
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High Efficiency Deaeration at [(){h! COST 


for Small and Medium-Size Power Plants 


Cochrane 


9 Ren L af \ cs 





* WIDE RANGE OF HEATER SECTIONS, 
STORAGE TANK AND ACCESSORIES 
TO MEET ANY PLANT REQUIREMENT 


* FACTORY ASSEMBLED 
« COMPLETELY SELF-CONTAINED 
* EASY TO INSTALL 


* MINIMUM PIPING REQUIRED « GUARANTEED ZERO OXYGEN 


Here's the deaerator every small, medium-size or even large plant 
with medium feedwater requirements has been waiting for! 

Now for the first time you can get a ready-to-install deaerator that 
will give you high quality boiler feedwater at extremely low cost. The 
Ust-Pac Deaerator is guaranteed to deliver water with an oxygen 
content not to exceed 0.005 c.c. per litre (less than 7 p.p. billion) 
generally recognized as zero oxygen! 

The Unt-Pac Deaerator is designed for both right and left hand 
installation, and in a wide range of outlet and storage capacities 
Accessory equipment is available to meet the conditions of operations 
peculiar to the plant and to obtain the results desired. 

Publication 4643 contains complete details. Write today for your copy 


*Trademark 


CaockhewraesstE corPoOoRATION 


3115 NM. 17th STREET, PHILADELPHIA 32, PA. 
NEW YORK + PHILADELPHIA + CHICAGO 


Representatives in 30 principal cities in US A 


in Mexico: Bobcock & Wikox de Mexico, SA. 
Menico City 

in Cube: Levurence £. Daniel, inc, Hovene 

in South America: Servicios Blectricos, CA. (S.E.C A) 
Corecas, Venervelo 


tn Puerto Rice: fF. A. Ortiz & Co. Sen won 5 

tn Hewell: Hawaiian Electric Supply Co. Honolulu 

tn Conede: Canedion Genera! Blectric Co. td, 
Toronto 

in Europe: Recuperation Thermique & Epu: ction, Paris 


§ COCHRANE CORPORATION 
g BIISN, 17th STREET, PHILADELPHIA 32, PA. 


i Please send me a copy of your Publication 4643 on the 
; Cochrane UNI-PAC Decerator. 


Nome 


Company 
' 
| Address _ 
8 City ‘ 


lone Stote ue - 
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such as has been described here wil! 
come as quite a shock. This shock, 
though, does not necessarily tear down 
morale. It can be handled so it can 
increase it. But the start is difficult, 
the educational process is a hard one. 
and the change cannot be made over 
night. 


Explain the Program It would 
probably be well to announce to the 
supervisors, and by them to the em 
ployes, that new tests will be applied 
in giving merit increases; that the 
total spent on merit increases each 
year will not change much with the 
change in policy; that the individual 
increases may be larger; that increases 
may be less frequent, and the percent- 
age of the employes who receive them 
substantially smaller. 

The next step in the procedure is 
to discuss with each employe his pres 
ent status, pointing out to each where 
his salary now is in relation to where 
it should be. On a case-by-case basis, 
tell each employe what he needs to do 
to earn more money. In some cases 
this simply means that the employe 
needs only to continue to progress in 
the manner that he has in the past 
Others will have to do specific things 
to bring their production up to the 
point where they can receive more 
money. Another group will have to 
improve in specific ways in order that 
they may continue to receive the sal 
ary they are now receiving. Still oth 
ers are receiving and earning the top 
price for their jobs and they wil! have 
to be told that they wil! have to con 
tinue their stellar performance if they 
are to continue to receive the top 
price. They will also be told what the 
possibilities of promotion to the next 
higher job are and what each needs 
to do to himself for that 
eventuality. 

On the occasion of the next salary 
review, a decision will be made in the 
case of each employe as to what kind 
of progress he has made since the 
policy was started. In some cases, an 
employe will have shown marked im 
provement and he should be told so and 


prepare 


should be rewarded with an increas 
commensurate with the improvement. 
In some cases, an employe will have 
made no improvement, but if his sal- 
ary is below the level of his perform 
ance, he still is entitled to and should 
receive an increase. If his salary is at 
the level of his performance, he 
should receive no increase. If his sa! 
ary is demonstrably higher than the 
level of his performance, he should 
first be warned and given an oppor 
tunity to bring his work up in line 


PETROLEUM 





A Struthers Wells Type CV absorption oil heoter installed at a gasoline 
plant of one of the largest gas transmission companies, the third 
instellation for this compeny. 


A fwed heater for Struthers Weils Dowtherm heating system, one of 
twe units installed in a new chemical plant for the production of 
vat dyes. 


D HEATERS 


FOR 


PETROLEUM REFINING 
GASOLINE PLANTS 


CHEMICAL PLANTS 


GENERAL INDUSTRIAL USE 


Available in standard sizes from 500,000 
to 40,000,000 BTU per hour 


Hundreds of Struthers Wells fired heaters are now in 
service, in a wide range of sizes, for direct heating 
of petroleum oil, hydrocarbon gases, asphalt, air, 
oxygen, hydrogen and superheating steam, and for 
indirect heating using circulating heat transfer me- 
diums. Circulating fluids used include molten metal, 
molten salt, Dowtherm, mineral oil, and a number of 
other organic materials. 

In connection with heating systems, we can supply 
all equipment items, as a complete unit, including 
wired and piped panel control boards. 

We also supply electrically heated units—and 
special heating and cooling equipment, including 
water heaters. 


Shown ebove are two Struthers Wells heaters in petroleum refinery 
service. At right is a three-coil heater used in catalytic reforming of 
gosoline. At left is o heater which was installed over 23 years age, 
and is still in continuous service. 


STRUTHERS WELLS CORPORATION 


WARREN, PA. 


PLANTS AT WARREN, PA. AND TITUSVILLE, PA 


Offices in Principal Cities 
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DEAN BROTHERS PUMPS /NC. with his salary level. If he does not, 


Type R2R Centrifugal Process Pumps en: 
If sufficient care is to be taken to 
analyze properly each employe’s per- 
formance, and enough time is to be 
spent to counsel carefully with each 
employe, it becomes obvious that it is 
impractical to continue to review the 
entire payroll and make all of the 
adjustments at the same time. The 
Christmas review followed by the 
316 R2RSM "4691 January | increases will have to be 
Type R2R Process Pump changed to some other basis. This 

means that the group must be divided 
up and one-quarter of them handled 
each quarter, or one-twelfth of them 
handled each month, or one fifty- 
second of them each week. One of the 
most satisfactory ways to do this is to 
handle the analysis, the review, and 
the discussion on some anniversary 
basis. This can be the anniversary of 
the employe’s birth, the anniversary 
of employment, or the anniversary of 
Type BSR Presess Pump the last promotion. There are some 

DISASSEMBLY: The Type RIR process OPERATING RANGE: Type RIR. Heavy advantages in the last of these three 
Scumseting the custion ené Glssnaree bip-  cighicen aifterent ataca, coabting cur enst- since an employe promoted or de- 
ing. By fret removing the spacer from the seers to furnish unite specially designed moted from one job to another usually 
spacer type coupling, and unbelting the and constructed for the particular work receives a promotional increase or a 


easing from the cradle the entire cradle te be performed. ; : 
and complete rotating element can be re- Capacities: 60 to 2000 Gallons per minute. demotional decrease at that time. He 


————eS,:itaeee oe then has a year to demonstrate prog- 
ress before his situation is reviewed 
BUILDERS OF OUTSTANDING PUMPS psy gpl wliguenen: tly 


SINCE 180 
No Unearned Security—Summa- 


CENTRIFUGAL and RECIPROCATING PUMPS on ; ; . 
rizing this whole matter, it can be said 


that what is advocated here is the 

abandonment of mass merit increases, 

or “tips for tenure,” and to substitute 
3510 . I ' 


Horizontal, Single Style, Double in its place a genuine merit increase 
Acting, Piston Type, Close Clear- program. This merit increase program 


ance Pump. Designed to handle 
a volatile liquids will be based on the premise that an 


ee ee employe paid on a salary basis is en- 
titled to receive what he is worth. If 

he is worth more, he should be paid 

more. If he is worth less, he should 

3833 be paid less. This involves a new 

in- 


4043 AA Horizontal, Duplex, Double Acting freedom in the giving of liberal 
Sehestal Mounted Contritesa! Side Pet, Piutes Type, Onl Bath creases when warranted and making 
Pump Power Pump 


demerit decreases when they are 
clearly called for. It focuses the atten- 
tion of the employe on the fact that 
he must earn what he gets and must 
continue to earn it if he is to continue 
to get it. It practically forces a care- 
ful review and discussion of the status 


Veouble Pedestal Bearing Centrit- Durable Duplex Packed Pisten Pat- 
ugal Pump tern Steam Pump, Side Pot Type of each employe at least once a year. 


It also forces the presentation of the 


fermeno 669 justification for whatever action is 
taken in a face-to-face discussion with 
DEAN BROTHERS PUMPS /NC. the employe. It will change the merit 





No. 01580 8 


/NOIANAPOL/S /WO. increase program from one which 


gives unearned security to one which 
= am & is a dynamic thing. It should effect 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS very substantial improvements in em- 
7 ; borg i ploye attitude, employe performance, 
Representatives in Principal Cities and the quality and quantity of the 
work performed in exchange for the 
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Oil, Abrasion, Heat Won’t Hurt 
Remarkable Petrochem Fire Hose 


Here’s a fire hose that was spe 
cifically designed for the oil indus 
try—Petrochem absolutely 
oil-resistant, inside and out, It has 
many other advantages, too 

it’s 50% lighter, yet takes 50% 
more pressure than conventional 
oil-resistant fire hose. It’s so flex 
ible that it can be tied in knots 
without damage. It can be easily 


coiled or folded for minimum 


QUAKER RUBBER CORPORATION 


Philadeiphia 24, Pennsylvania 


storage. Petrochem is strong and 
abrasion-resistant will give su 
perlative performance under any 
refinery conditions, for pressures 
up to 500 pounds and tempera 
tures up to 300° F 
lube is of Neoprene jacket 
of Dacron yarn, impregnated with 
black Neoprene means com 
plete oil-resistance, inside or out 


We also manufacture a com 


HIKP 


os 


For more dota on advertised products 


plete line of industrial rubber 
products: belting, hose, packing 
and moulded rubber of every con 
struction for every need, Through 
your Quaker and Quaker Pioneer 
distributor our research and en 
gineering services are always avail 
able to help you solve any indu: 
trial rubber problem, Write for 
free folder and name of nearest 


distributor 


QUAKER PIONEER RUBBER MILLS 


San Francisco 7, California 
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To combat contamination ... 














Main pump house manifold at Union Oil's Wilmington 
refinery uses hundreds of Hamer Line Blind Valves 


HAMER Visible Shut-off LINE BLIND VALVES 


HAMER Plug Valves 


( ustom-crafted 
Hamer Plugs wel 
ne the tough 
sipplications where 
rdinary plug 
ives fall short 
Standard dimen 

sions Readily 


stalled 
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With literally hundreds of different hydro- 
carbons moving through the refinery, Union 
Oil can't possibly risk product contamination. 
That's why they use Hamer Line Blinds. 
Hamer Line Blind Valves not only provide a 
permanent, positive leakproof shut-off, but 
are unsurpassed for long service-life and 
lasting safety. In addition Hamer Line Blinds 
are fast, simple to operate. One man can 
open or blind a line in one minute. Costly 
down time is reduced, Operational 

efficiency is vastly increased 


Send for FREE Catalog 


VALVES, INC. 


2919 Gardenia Ave., Long Beach 6, Calif. 
Representatives throughout the World 
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payroll dollar. 

The opinions expressed in this arti- 
cle are those of the author and do not 
necessarily reflect the opinions of his 


company ## 


All Forms of Energy, Atomic 
Included, Needed for Future 


Atomic energy will not displace oil 
as a source of energy in the foresee- 
able future, says R. G. Follis, chair- 
man of the board of Standard Oil 
Company of California. 

On the contrary, states Follis, man’s 
needs for energy from all sources will 
be so great that presently known forms 
of energy, including atomic energy 
will be hard-pressed to meet demands 

Follis’ conclusion is expressed in 

“Oil and the Atom,” an article in the 
Standard of California Bulletin, prob 
ing into the question, “What will 
atomic energy do to the petroleum in 
dustry?” 
“Like all predictions, no matter how 
well founded in research, these con 
clusions are subject to the uncertain- 
ties of the future,” writes Follis 

“(But) It seems to us that even 
when allowing for more rapid devel 
opment of atomic power than is con- 
templated by the best informed on 
this subject, the principal problem of 
the oil industry will be to expand its 
resources sufficiently to keep up with 
growing demand.” 

Quoting top authorities on the sub 
ject, the article continues 


“The figures tell the story pop 
ulation is growing rapidly. By the year 
2000, the world will have a billion 
more inhabitants. Add to this boom 
the fact that demand for energy grows 
even faster than population, and our 
prospective power requirements in the 
next half-century reach even higher.” 

So far as civilian markets are con 
cerned, explains the Bulletin, oil and 
nuclear fuel will be competitors only 
in the field of power generation. By 
1975 the atom may supply 15 percent 
of this market. but by then the market 
itself will have doubled 

“The conclusion that nuclear er 
ergy can have only a minor effect, if 
any, on the petroleum market is un 
derscored further by the fact that 
power generation now represents only 
} percent of the total oil demand in 


the l — adds the writer p= ae oad 
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1] ALL-IMPORTANT FACTORS 


WHICH DETERMINE THE VALUE 
AND EFFICIENCY OF 
PROCESSING FURNACES 


Vowironm HEAT DISTRIBUTION 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR HAZARDOUS AREAS 
SIMPLICITY OF DESIGN AND CONSTRUCTION 
EXCESS DRAFT FOR HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF LIQUID TRAVEL 
ZERO AIR LEAKAGE 
LOW PRESSURE DROP 
LOW MAINTENANCE 


“UNIFORM HEAT DISTRIBUTION the most desirable 
heater characteristic is created in an Iso-Flow furnace by: 

1. Individual burners are so spaced in relationship to the heating elements 
that they create a symmetrical flame pattern with relation to the tubes; 

2. The metal cone at the top of the combustion chamber re-radiates to the 
tubes, also diverts combustion gases progressively closer to the tubes 

to give a uniform heat intensity at the upper portion of the 

combustion chamber; 

3. The combustion gases, at the top of the heater, are diverted towards 
the walls where they recirculate from the top of the heater downward, 

behind and between the tubes, increasing the heat input to the rear of the 
heating elements by convection; 

4. The recirculated gases reduce the heat intensity at the bottom of the 
furnace so that the heat input is the same, top and bottom 

These factors provide the completely uniform heat 
distribution required in heaters for the most efficient 
process operation. 

In every case where these 11 all-important design 
characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 


FURNACES were proved most efficient by any 
ES Most Efficient 








r" 
comparison. 
oo 


by Any Compariso 


’ 


More than 1200 
PETROCHEM-ISOFLOW FURNACES are in 


: 
operation throughout the world in the | 
petroleum, chemical and allied industries .. . 
for all processes and for any duty, pressure, 
temperature and efficiency ... and all 


Petrochem-lsoflow Furnaces are ~- 
pre-eminently satisfactory. 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED tm SIZE - CAPACITY -. OUTY 
PETRO-CHEM DEVELOPMENT CO., INC, + 122 East 42nd St., New York 17, N. Y. 


Representatives: Bethichem Supply, Tulse and Houston * Flagg, Brackett & Durgin, Boston * D. D. Foster, Pittsburgh * Faville 
Levally, Chicege * Lester Oberholtz, Los Angeles * Gordon D. Hordin, Lowiswille © Turbex, Philadelphia (Worberth, Po.) 
Foreign Licemeen Engiend ~ SIRWELCO, LTO., Birminghom 6 * France ~ WEURTEY & CIE, Paris © Germeny ~ 08. (. OTTO & COMP, Becher 
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A Central Storage Unit : 


for your Vapor Conservation System ' 


fhove: 150000-cu. it. Horton Vapersphere built for 
the Sunset Oil Compar t Torrance California 


HORTON VAPORSPHERE 


The Horton Vaporsphere® is ideal as the central 
storage unit of a vapor conservation system. Interconnected 
by large diameter vapor piping to fixed roof tanks storing 
volatile hydrocarbons, the Vaporsphere provides temporary 
storage facilities for vapor displaced by therm il expansion 
wv filling operations 

The Vaporsphere is a spherical steel shell with a 
flexible he misphe rical membrane on the inside that is 
ittached to the shell at the equator Dh pace below the 
membrane is used to store the vapor when it is displaced 
from interconnected tanks. When conditions causing the 


displacement are reversed, the vapor returns to the tanks 


Further information, estimates or quotations on a 
Horton Vaporsphe re may be obtained by writing our nearest 


olhwe The re is no oblige ition on yvour part D " I uu i Horton 


iporsphere showing interior detaus 


CHICAGO BRIDGE & IRON COM 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Attente 3} Healey Busiding Detroit 26 Lateyette Busiding Pittsburgh 19 Alcoa Building 
Birmingham | North Fiftieth Street Houston 2 C & 1 Life Building Salt Lake City 4 West 17th South Street 
Boston 10 201 Devonshire Street Les Angeles 17 General Petroleum Buiding Sen Francisco 4 200 Bush Street 
Chicago 4 McCormick Buiiding New York 6 165 Broadway Building Seattle | Henry Building 
leveland 15 Midland Butiding Philadelphia 3 1700 Walnut Street Building Tulsa 3 Hunt Burlding 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Poris, France Horton Stee! Works Limited, Fort Erie, Ontario, Canada 

Compagnia Tecnica Industrie Petrol: Rome ttoly Motherwell Bridge & Engineering Company, Motherwell! Scotiend 

Constructions Metatliques de Prowence. Aries-sur Rhone France \/hessoe, Limited Derltington, Engiand 

Chicege Bridge & tron Company Ltd. Apartado 1348, Careces, Veneauete Comprime NV. 21, Amstel, Amsterdam (C) Netherlands 

Sociedade Chibridge de Construcoes Ltda. Av General Justo 275, Grupo 306, Ric Jeneiro, Brazil 
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Lyman Predicts Rise in 
Research and Development 


American industry will invest about $2, 
750,000,000 in research and development 
7 percent more than in 
Lyman, president of Califor- 
predicted last 


this year—6 to 
1954, A. L 
nia Research 
month 

His estimate was delivered before the 
Conference on Scientific Manpower, held 
at Berkeley, Calif., as a part of the annual 
meeting of the American Association for 
the Advancement of Science. 

About $850,000,009 of the total repre- 
underwritten by 
government and the 
programs, Lyman said 
His figures based on a special sur- 

conducted by Cal Research, a sub- 
of Standard Oil Company of Cali- 
More than 120 large and small 
manufacturing concerns were included in 
the study 


Corporation, 


industrial research 
the federal 


der covers privat 


sents 


remain- 
were 
sidiiary 


fornia 


outlay for 
over re- 


planned 
four-fold 
n 1941, Lyman disclosed 


Industry's 
represents a increase 


earch spending 


Monterey Buys Fullerton 
For $50 Million in Cash 


Monterey Oil Company 
all oil and gas properties, gasoline plants 
Fullerton Oil and Gas 


consideration of 


has purchased 
and other assets of 
( orporation for a cash 


$50 million 


Earlier last Fullerton, formerly 
Fullerton Oil Company, was purchased by 
Albin Corporation and Church QOil and 
Gas Company with funds partially supplied 
by Monterey. Monterey has now purchased 
Fullerton from Albin and Church at their 


5 plus expense 


year, 


three natural gasoline 


plants and properties which will increase 
Monterey'’s net daily production by 5700 
varrels of crude oil, 3800 barrels of natural 
gasoline and liquefied petroleum products, 
+75 Mmef of dry gas, and 18 Mmef ol 
plant residue gas, Fullerton’s activities will 
ontinue uninterrupted. Its officers, key 
employes and other personnel will be added 
the Monterey organization 


Fullerton has 


Jersey Standard Head 
Sees 1955 a Good Year 


The year 1954 was looked upon in 
favorable light 
Eugene Holman, chairman of the board of 
Standard Oil ¢ ompany New Jerse vy), said 
last month in a year-end statement. More 
er, he ness in the coming year 
xpected to show continued progress 
Holman ed that world demsiud for 
petroleur roducts reach-a a ,ecord high 


n the petroleum industry, 


said. busi 


n 1954 ncreasing simost 2 percent in the 
than 9 percent abroad In 
Standard econ 


consumption to in 


I S. and more 
he commested, Jerse, 
expect adomest 
foreign 
1954 


bright,” 


s¢ by ibout 5 percent and 


} 


sumption nearly percent over 


Prospects for the 
he said T he outlook is for 
wress in the tree 


conom pre 


new year are 
continued 

world 

1955 


lanuary, rROLEUM 


REFINE 


Jersey Gives to Medical Fund— 


Eugene Holman, seated, chairman of the board of Standard Oil Company (New Jersey), hands 
@ $50,000 check to Colby M. Chester, honorary chairman of the board of General Foods 
Corporation, for the National Fund for Medical Education. The money, port of Jersey's half 
million dollar total 1954 contribution to institutions of higher education, will go to strengthen 
the teaching and research budgets of the nation’s 80 medical schools. Chester is chairman of 


the Fund's Committee of American Industry 


Synthetic Rubber Plants Sell Fast; Oil 
Firms Get Big Shares in Early Contracts 


Oil companies grabbed off large shares 


in the first synthetic rubber plants to be 
sold last month under contract by the Rub 
ber Producing Facilities Disposal! Commis 
0n 

first six 
as follows 


contracts for the plants 
there are in all) were 
® Shell Chemical Corporation gets three 
plants in the Los Angeles 
copolymer plant operated by Midland 
Rubber Corporation; a plant 
run by The Dow Chemical Company 
and a petroleum butadiene plant Shell 
Chemical hagbeen operating 
®@ Goodrich-Gulf Chemicals and 
U.S. Chemical Company have con 
tracted three plants at Port Neches, 
Texas. The former company, a sub 
sidiary of Gulf Oil Corporation and B 
F. Goodrich, will buy a 
plant. The Texas Company shares in 
terest with United States Rubber Com 
pany mn the latter, 
copolymer plant. Both groups, 
ch-Gulf and Texas-U.S. Chem 
cal, have contracted to buy a half in 
terest cach in a butadiene plant 
Deadline for the sale of all 27 plants 
was to have been midnight December 27 
By the Monday after Christmas, the 
mission announced it had disposed of 24 
nstallations, leaving three to be sold. Syn 
thet sold up to that time 


tons 


Sales 


styrene 


Te xis 


copolymer 


which will buy 
inother 
CGoodr 


com 


rubber capacity 
650,000 annually, 
500 

, 


been pub 


was over long 


imainst a requirement of 
000 long 
lished but 


the feure 


pl ints 


minimum 
No prices have 
authoritative speculation has put 
$265 million for the 24 


tons 
over 


Contracts signed subsequent to the first 


contracts included those with thes 
panics 
® Phillips Chemical Corporation signed 
for butadi 
Borger, 
Firestone Tire & Rubber 
contracted for synthetic rubber plants 
at Akron, Ohio, and Lake Charles 
La, } now operates both 


plants 


ne and copolymer plants at 
Is xaus 


Compan 


irestone 


Copolymer Corporation signed a con 
tract for a synthetic rubber plant and 
a petroleum butadiene plant, both at 
Baton Rouge, La, Copolymer, current 
operator of both plants, is owned b 
six rubber companies and Sears Roe 
buck & ( ompany 

Humble Oil & Refining Company con 
tracted for a butyl rubber plant and 
a butadiene plant, both at Baytown, 
Texas. Humble currently operates 
both plants 

Koppers Company, Inc., signed for an 
alcohol butadiene plant at Kobuta 
Pa., idle since July, 1953 

Goodyear Synthetic Rubber Corpora 
tion contracted for two synthetic rub 
ber plants at Houston and Akron, 
Ohio Synthetic has 
operating both plants 
American Synthetic Rubber Corpora 
tion has contracted to buy a copoly 
mer plant at Louisville, Ky, The plant 
has been operated by American Syn 
thetic, which is owned by a combine 
of 29 firms 

Petroleum Chemicals, Inc., a 
iary of Continental Oil Company and 
Cities Service Refining Corporation 
a butadiene plant 


Goodyear beer 


subsid 


has contracted for 


Pity 





gives 


HIGHEST YIELDS 


Houdriforming licensee 


On atream 

jun Ol] Company, Marcuse Hook, Pa 

Sun Of Company, Lid., Sarnia, Ont 

Ohie Oj Company, Robinson, Illinois 

Petrocarben Chemicals, Inc Irving 
lenan 

(rown Central Petroleum Corpora 
tion, Pasadena, Texas 





toder comatruction 
jun CF) Company, Marcus Hook, Pa 
\Vehiand O11 and Hefining Company 
(atletteburg, Ky 
Commonwealth Oi Kefining Company 
rte Hiee 
orn Statee Hefining Company 
rth Salt Lake City , 








) Houdriforming catalytic reforming process answers 
} the increasing demand for higher octane motor fuels 
Also, this process gives exceptionally high yields 
of benzene, toluene, and xylenes as well as high octane 
gasolines and aviation base stocks. Houdriforming 


is a continuous process, completely flexible 


p RO C f S S C 0 R p 0 R A T 0 yi There are now five Houdriformers on stream, 
four more are under construction. Among the many 
features of Houdriforming are longer catalyst life 
and the restoration of catalyst activity 
by regeneration in place 
Write on your letterhead for a new brochure deacribing 
the Houdriforming process 
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at Lake Charles, La. Cities Service 
has been operating the plant 
Food Machinery & Chemical Corpo- 
ration has signed for a butadiene plant 
at Houston, which Sinclair Rubber 
Company has been operating 
United States Rubber Company will 
buy two plants at Naugatuck, Conn., 
which it now operates, One is a syn- 
thetic rubber plant, the other a dode- 
cyl mercaptan (rubber-making chem 
ical) plant 
Esso Standard Oil Company will get a 
butyl rubber plant at Baton Rouge, 
La., which it has been operating 
Standard Oil Company of California 
contracted to purchase a petroleum 
butadiene plant at El Segundo, Calif., 
which it is currently operating 

All contracts are subject to final congres 
sional approv al 


Arrangements Completed 
On Independents Merger 


Another note in the merger movement 
was sounded last month when H. M. Bas- 
kerville, president of Western Oil and Fuel 
Company, and S. M. Burnap, president oi 
Direct Service Oil Company, announced 
their respective companies have arranged 
to merge 

The merged companies would have a 
substantial interest in International Refin 
eries, Inc., which Baskerville also heads 
Entire output of International Refineries 
new 10,000-barrel-a-day refinery at Wren 
shall, Minn., marketed by the 
merged companies 

Direct Service obtained most of its 
products supply from this plant last year 

Direct Service will be merged with 
Western Oil, subject to approval of stock 
holders, through exchange of stock, Man 
agement, personnel, brand names and poli 
unchanged 


will be 


cies of the companies will be 


Greeff to Market Products 
From Brownsville Plant 


Stanolind Oil and Gas Company has an 
that it has signed an exclusive 
contract with R. W. Greeff & Company, 
Inc., New York, for marketing the produc 
tion of chemicals from Stanolind’s chem 
ical plant at Brownsville, Texas 


noun ed 


The Greeff company will act as Stano 
lind’s sales agent for marketing the chem- 
icals from the Brownsville plant, which is 
expected to begin operations in the fail of 
1955. The agreement covers all of the 
water-soluble chemicals——acids, alcohols, 
aldehydes and ketones—that will be pro- 
duced at Brownsville. Design capacity of 
the Brownsville plant is approximately 125 
million pounds of chemicals per year 

The chemicals to be produced at Browns 
ville originate as by-products of the hydro 
carbon synthesis process employed in the 
Carthage Hydrocol, Inc., gas synthesis 
plant at Brownsville. The water-soluble 
chemical stream is piped to Stanolind’s ad 
joining chemical recovery plant, where the 
chemicals are separated and refined 


Mid-West Elects Director 


David Smith, of Edmonton, Alberta, 
Canada, formerly associated with Supe- 
rior Oil Company and presently engaged 
in oil production and exploration in Can 
ada, has been clected to the board of di 
rectors of Mid-West Refineries, Inc., of 
Grand Rapids, Mich 
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Area Zoned Where 
Large Refinery Planned 


Commissioners of Newcastle County 
Levy Court of Delaware have established 
a general industrial zone in an area near 
Delaware City where Tide Water Associ- 
ated Oil Company plans to build a new 
refinery of 130,000 barrel-a-day capacity 

Tide Water has options on about 4000 
acres of land in Red Lion Hundred area 


near Delaware City 


The commissioners adopted a zoning 
map setting up a general industrial zone 
in a corridor splitting two tracts used by 
King’s College, whose officials had sought 
large buffer zones and a “no industry” zone 
separating sections of the college's campus 


Gilliland Recipient of 
AIChE Publication Award 


Edwin R. Gilliland, professor of chem 
ical enginecring at Massachusetts Institute 
of Technology, was presented last month 
the William H. Walker Award of the 
American Institute of Chemical Engi 
neers 

The Award honors the memory of th 
late William H. Walker, also a professor 
at M.I.T. and a pioneer in the modern 
concept of chemical engineering 

Presentation of the Award was made at 

















HOW TO FEEL YOUNG AT 


FLINT STEEL CORPORATION is a 40-year old 


firm, but we're still youthful in our outlook and 


ability to get things done. 


We retain our youth 


by keeping up with all the latest developments in 


steel plate fabricating with modern equipment. And, 


we've been fabricating specialized TULSA TYPE 


equipment for the petroleum and petrochemical 


industries for 30 years. This combination of long 


experience and modern machines goes to work for 


you whenever you call on FLINT 


STEEL. We earnestly invite you to 


discuss your plate fabricating problems 


with us at any time. 


Write for our General Catalog 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 


For more data on advertised products, use Readers’ Service Cards, lest poge 





the Awards Banquet held during the an 
nual meeting of AIChE in New York last 
month 

Professor Gilliland, an authority on sep 





‘ration processes and applied industrial 
chemistry, has been cited for this re 
ognition because of his public ition record 


over the past few years 


Union Oil Expanding 
POINTS TO | : Brea Research Center 


; 4 million dollar expansion program for 
rl ae , the Brea, Calif., research center of Union 
Oil Company of California is scheduled for 
COMPARE = completion next fall, the company has 
o announced 
: rhe project will provide facilities for 
ABOUT R-C n ri uga : large-scale experimental units, pilot plants 
¥ additional laboratories and offices 
’ Largest of the new units will provide 
53,000 square feet of floor space, This all 
steel structure will be 65 feet high 
Adjacent to this area, to be used for large 
scale experiments, pilot plants and labo 
ratories, a second steel building will cover 
27,000 square feet for experimental equip- 
ment which can be operated out of doors 
with individual instrument control houses 
Iwo single-story office buildings are als« 
scheduled 

The project stems from Union's decision 
to concentrate its extensive research and 

process activities at a single site 


Fischer Will Head SOD 
Refinery Liaison Office 


Standard Oil Development Company has 
established an Office of Refinery Liaison 
, : under Herbert G. M. Fischer, who or 
Long-time, reliable, economic al ganized the company’s Process division 


operation of your Centrifugal Fischer will serve as manager while Dr 
Blowers or Exhausters calls for Roger W. Richardson, formerly associate 


this combination of “BIG 4” director of Esso Laboratories at Baton 
Rouge, La., will be associate manager 


essentials which canbe obtained In connection with Dr. Richardson's ap 

only in R-C equipment pointment, a number of executive changes 
were announced by Esso Laboratories 

They apply equally well to Dr, Robert W. Krebs, an assistant direc- 

R-C Single-Stage or Multi- tor, was promoted to associate director, 


s = Uiel : S. nd succeeding Dr. Richardson ; 
Stage Units, in all sizes a Dr. Lindsey I, Griffin, Jr. Frank B 


capacities from 2,000 cfm to Johnson and Charles N. Kimberlin were 
100,000 cfm. You can select an appointed assistant directors, and Dr. Rob 


R-C Centrifugal which is close- ert E. Wood was named assistant director 
: These appointments increased the number 

atched to your require- ‘ 
ly mat y 4 of assistant directors of the Laboratories 


ments. This usually results in Saath Giens te fom 
lower first cost and reduced Dr. Griffin has been with the Labora- 


operating expense. tories since 1937, Johnson since 1934, 
Kimberlin since 1933, and Dr. Wood since 


For new installations or for 1941 


replacement of unsatisfactory 
equipment, we suggest you Texaco Promotes Bonar 


call in an R-C engineer for And Teeters to Aide Posts 


unbiased advice 


= 


Variable capacities, with 
1. constant pressure at 
high efficiency. 
Heavy, rugged construc- 
2 tion... minimizing noise 
and vibration. 
Adaptableto high-speed, 
¢ direct-connected drives. 
Low maintenance... 
4. long-time dependability. 


Check your present blowers 
or exhausters—if they don't 
measure up, ask for sugges- 
tions from the R-C engineer. 


George L. Bonar, assistant to the presi 


dent of The Texas Company, has been 

" named assistant to the chairman of the 

s + board, and Hanson D. Teeters, executive 
assistant in the Finance and Economics 


A DIVISION OF DRESSER INDUSTRIES, INC. department, has been made assistant t 
vice president 
c. In di 
1284 Crescent Ave. © ne Bonar became associated with Texa 


co's Refining department in Tulsa in 1928 


‘ . i" He served in various capacities in Hous 
. , ; ton and New York, becoming assistant t 
2 - ‘ = the president in 1952 


Contritugal ond Rotery Powtive ° e Vocuu™ e bas ° inert Ges ” Spr easal Ieeters began his service with Texaco 


Bowers ond (theusters Dnplerement Meters Pumps Pomps Genes eters Compr errors n 1928 as credit manager in Los An 
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WE CAN RESTORE NEW BUNDLE EFFICIENCY WITH 
THE sideaeet FIRST. 


. .TUBE BUNDLE 

Hydro-Blast tube bundle cleaning serv- \/ - 
te is a new and far more efficient CLEANING SERVICE 
method of cleaning. Hydro-Blast is a 

method of sandblasting, using water at 

1600 PSI in which sand is entrained. 

Either square or triangular pitch bundles 

can be cleaned quickly and efficiently. 

Both the tube and shell side of the bundle 

is cleaned. Hydro-Blast combines abra- 

sive cleaning with the mining effect of 


high velocity water. In Hydro-Blast tube 


BEFORE 


bundle cleaning a 60-gpm carriage- 
mounted gun is operated to direct o high 
pressure stream completely through the 
bundle, cleaning the innermost tubes. 
Insides of tubes are thoroughly cleaned 
by mechanically adjusted guns mounted 
in the end doors of the Hydro-Blast Unit. 
Pictured at right is the same tube bundle 


before and after Hydro-Blast cleaning! 


AFTER 


FOR GREATER EXCHANGER UNIT EFFICIENCY, USE OUR HYDRO-BLAST SERVICE 
OHMSTEDE PICKS UP AND DELIVERS 


For service call: QHMSTEDE MACHINE WORKS 


TELEPHONE 4-6376 BEAUMONT, TEXAS 


For sales write OHMSTEDE CO., INC. 


P. O. BOX 1288 BEAUMONT, TEXAS 


aoe 
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geles. He was appointed assistant treasurer 
in 1945 and executive assistant in 1952 


Union Oil Elects Miller 


J. W. “Win” Miller has been elected 
ekecutive vice president and director of 
Brea Chemicals, wholly owned subsidiary 
of Union Oil Company of California 
Miller is presently manager of Union's 
southwest marketing territory which in- 
cludes Southern California, Arizona, New 
Mexico and Nevada 


most modern 


LINE 
BLIND 


"“O" RING SEAL EASILY 
REPLACEABLE IN MINUTES 


SIMPLE « RIGID «+ 


Executive Changes Made 
On Aurora Gasoline Staff 


Promotions and appointments have been 
announced within the executive and man 
agerial staff of Aurora Gasoline Company, 
of Detroit. They include: L. A. Curran to 
general manager of refining; P. A. Blasco 
to assistant manager of refining; Soma 
Kurtis to director of manufacturing; H. J 
Oberding to chief engineer; Donald Al- 
baugh to assistant chief engineer; L. R 
Schiff to director of supply and transpor- 
tation; F. W. Schuessler to traffic manager; 
Charlies Nannes to director of purchases, 
and W. C. Gleich to manager of crude oil 


supply 


NO LOSS ' ID 


Here, in the Robinson Rigid Duplex Line Blind 
Valve, you are assured a positively leak-proof line 
shutoff, | to operate. No spreading of lines or 


loss of flui« 


Available as an orifice fitting 


The O” rings, inserted in dove-tailed grooves 


Standard Oil Development 
Forms Two New Divisions 


Two new major divisions have been estab 
lished by Standard Oil Development Com 


Tyson Scheeline 


pany. They are: the Petroleum Develop 
ment division, headed by C. Wesley Tyson, 
and the Chemicals Development division, 
under the direction of Harold W. Sche« 
line 

The company, at the same time, ap 
pointed Homer Z. Martin director of the 
Process division and Burton C. Belden as 
sociate director of that unit 

The new divisions were created by 


| separation of the old Development division 


into two distinct groups 

Tyson is presently on a training as- 
signment with Esso Standard Oil Com- 
pany, During this training period Arnold 
F. Kaulakis will serve as acting director 
of the Petroleum Development division 
Kaulakis and Henry J. Ogorzaly were also 
appointed assistant directors. 

In another appointment, Stanley E 
Jaros, who has been with the company 
since 1942, was named assistant director 
of the Chemicals Development division 

Dr. Scheeline has been assistant direc- 
tor of the Development division since 
1947. Dr. Martin has served as assistant 
director of the Research division since 
last September and was previously assistant 
director of the Development division. Dr 
Belden has been with the company since 
1936, Kaulakis since 1942, and Ogorzaly 
since 1937 


AIME Group Sets Up Award 


To Honor Cedric Ferguson 


The late Cedric K, Ferguson, project 
leader with the California Research Cor- 
poration at La Habra until his death 





of the flow controlling member provide a positive 
seal against any possible leaks. Pressure from the 
flowbore exerts itself against the “O" ring, making 
an ideal leak-proof seal 
Extremely simple in design with very few parts, 
no gears, sleeves or special packings other than the 
two "O” rings, this rugged line blind valve is avail 
able in sizes from 2” to 16", from 150# to 1,500# 
ASA. Insist on Robinson and be SAFE 
Send for Catalog and prices today 


OBINSON 


OLDEST NAME IN ORIFICE FITTINGS 
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28630 LUGO STREET 


ORIFICE FITTING COMPANY ‘0% ANorttes 23, cari. 


eF Bich iY te 


last year, has been named first recipient 
of the memorial award established in his 
name by the Petroleum Branch, American 
Institute of Mining & Metallurgical Engi- 
neers 

Ferguson died of polio in August, 1953 

The memorial, a bronze medal bearing 
Ferguson's name and a bas-relief portrait, 
was awarded “in recognition of his great 
promise as a scientist and his outstanding 
record of participation in community af- 
fairs.” 

Formal presentation of the medal was 
made to his parents, who are from La 
Jolla, Calif., by J. B. Alford, Petroleum 
Branch executive secretary, at the organ: 
zation’s recent fall meeting held in San 
Antonio 

In the future, the memorial award will 
be presented annually to a member ol 
the Petroleum Branch under 33 years 
of age for an outstanding paper in any 
field of petroleum technology. Selection 
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LET US HELP YOU 


with vour REFINERY TUBING PROBLEMS 


YHATS yYouR particular problem? 
Corrosion? Oxidation? Exposure? 

High or low temperatures? No matter 
what it is, our engineers would like a 
chance to help you solve it. Refinery 
problems are their specialty 

Certainly there are a lot of things to 
consider when you're selecting refinery 
pipe or tubing —basic differences in equip 
ment, for instance, or variations in fab 
ricating operations, required service pres 
sures, presence of corrosive media, and 
many other factors which will determine 
the steel analysis you must use 

For over 60 years, National Tube has 
maintained a file of case histories on re 
finery tubing problems—and we've come 
up against just about all of them. Using 
this experience file, our engineers have 
developed 25 different steel tube analyses 
-each for combatting specific refinery 
conditions. Other chemical compositions 
are also available in tubular products, 
and a wide variety of high temperature 
problems are now under study. These 
analyses are at your disposal 

Look over the list shown here. Then 
before you choose your new pipe or tub 
ing, consult our engineers to be certain 
that you get the right analysis—the one 
that will do the best job at the loweat cost 
Write to: National Tube Division, United 
States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pa 





NATIONAL TUBE'’S 25 DIFFERENT 
STEEL TUBE ANALYSES: 


ee res ee ee ee 


Carbon 


Carbon, '4 Me 
Y% Cr, 4 Me 
1 Cr, 4 Me 

14 Cr, 44 Me 
2Cr, Me 

2% Cr, 1 Me 
2)4 Cr, 4 Me, 4 Si 






NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 3Cr, 1 Me 
(Tebiag Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIGUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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Tide Water Shuts Down 
Old Watson Refinery 
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Porter Says Oil Picture 
Improved; Urges Caution 


The petroleum industry is in a consider 
j ably stronger position at the end of 1954 
than it was at the beginning of the year. 
and even stronger than during the late 
summer, Frank M. Porter, president of the 
tute, said late last 
improvement, 


; 
ar 


I American Petroleum Ins 
1; month. Main reason for the 
according to Porter, was we working o1 

an extent of the inventory 
hand when the year opened 

Porter, in an end-of-the-year statement, 
characterized the year 1954 as one of con- 
flicting and difficult pressures for the pe 
troleum industry. Demand for products 
was disappointing, and less than forecast, 
he said, but the use of petroleum will 
nevertheless establish the twelfth 
consecutive gain, showing perhaps 1.5 to 2 
percent greater demand than in 1953, when 
final returns are in 

Even though demand rose moderately in 
1954, domestic crude oil production de- 
clined. The amount of crude oil processed 
in refineries fell off also, with a comparable 
decrease in the output of key products such 
as motor fuel, residual fuel and kerosin« 
Porter reported that domestic production 
appeared to be on the upgrade again but 
indicated that the situation is still one in 
which caution is advisable, particularly 
with to the relationship of crude 
oil runs to stills of refineries, relative prod 
uct yields, the demand for fuel oils this 
winter and for gasoline in next summer's 
high-consuming season 

In addition to the slackening in con 
sumer demand, other factors contributing 
to 1954's slower pace domestic indus 
try, according to Porter, were: a 
tial decrease in exports, the post-Korean 
decline in military requirements, and the 
modest slump experienced in general busi 
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respect 
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ness activities 

Other principal statistics for 
ported by Porter included 

Operable refining capacity 
barrels daily, approximately 37: 
barrels 

Crude runs to stills 
rels, down 24 million barrels 

Output of refining products included 
motor fuel, 1,265,000,000 barrels, down 
2,000,000; distillate fuel 538,000,000 
barrels, up 10,000,000 fuel 
415,000,000 barre ls, down $4,000,000 total 
fuel oil, 953,000,000 barrels, down 24,000, 
000; and 122,000,000 barrels, 


down 825,000 


1954 re 


8,379,000 
up 000 


2,531,000,000 bar 


oil, 


residual oil, 


kerosine, 


Five Get New Posts in 
Changes at Sun Refinery 


Several appointments have 
nounced at the Marcus Hook, Pa., 
ery of Sun Oil Company They include 
John S. Thompson, superintendent, co 
ordination; C. Calvin Naylor, superin- 
tendent, operations; A. Earle ¢ 
superintendent, blendings and packaging 
Ww Harlan Taylor, superin 
tendent, blending and packaging, and Wil 
ham A. ¢ to the refiner 
manager 

Thompson has served as 
of Sun's Marcus Hook 
August, 1952. Naylor 
the refinery manager 


has 


been an 


refin 


reainer, 
ssistant 
assistant 


asey, 


nt 


since 


superintende 
relinery 
became assistant tc 


March. Creamer 


superin 


last 
rving is issistant 
tendent in charge of blending and pack 
aging. Since October, 1954, Taylor 
been serving as operating assistant, Blend 
and Packaging division, Casey's previ- 
manager of the 
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[RE TESTED 
\AER-O-FOAM 


Wherever flammable liquids — oil or solvent — are used or 
stored, you need AER-O-FOAM Protection. National Foam will 
fire-engineer a completely integrated AER-O-FOAM System specif- 
ically related to your operations and hazards 

National offers you “‘triple-guard” fire protection: (1) Custom- 
designed system. (2) Quality-controlled foam made by National 
for National devices. (3) Fire-tested foam, every batch pre-tested 
on a flammable liquid fire 

Don't gamble with fire. Don't buy fire equipment piecemeal 
Let National fire-engineer your foam system for instant, positive 


protection 


Write for new, free booklet, ‘Foam Fire Protection”. 


NATIONAL 


FOAM SYSTEM INCORPORATED 
Headquarters for Foam Fire Protection — WEST CHESTER, PA 


Industrial Flammable Materials 
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-» « for Catalyst Recovery in 
Leading Oi! Refineries throughout the World 


Ducon Type SDC Cyclones 
are specifically designed for high 
efficiency operation in petroleum refining 


processes such as 


Fluid Bed Catalytic Cracking 
Thermofor Catalytic Cracking 
Elutriator Towers 

Fluid Coking 

Fluid Hydroforming 

Catalyst Disposal and Conveying 
All Fluid Solid Operations 


Full descriptive literature 


PDucon .. Ais 


147 EAST SECOND STREET, MINEOLA NY - Sales resentatives Principal Cities 


essgners and rule > st Cont Equipment Esclusively 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 


For more date on advertived products, wee Readers’ Service Cards, lest page 


Technical service division of the Research 
and Development department 


McPherson and Hankins 
Reassigned at Pure Plant 


In managerial changes at the Heath re- 
finery of Pure Oil Company at Newark, 


Hankins McPherson 


Ohio, E. E. McPherson has become man 
agement advisor and David P. Hankins 
manager of the refinery 

McPherson, who has been at the Heath 
refinery since it started operations almost 
35 years ago, was formerly manager 
Hankins has been serving as assistant to 
the manager. Hankins has been in Pure 
Oil's Refining division for 30 years 


Indiana Standard Building 
Unit Operation Computer 


Operation of an oil refinery unit-——even 
though it is not yet built—will be revealed 
by proxy by a new electric analog com 
puter in the Standard Oil Company (In- 
diana) engineering research laboratories at 
Whiting, Ind 

In addition to being used in designing 
projected refinery units, the electronic de 
vice will make it possible for research 
engineers to improve control characteristics 
of existing units and solve general engi- 
neering calculations 

Dr. Max G. Paulus, vice president of 
manufacturing, said the new computer is 
expected to be put in operation about 
July 1, 1955 

When a refinery unit to be built in the 
future is in design stages of planning, the 
computer can be used to determine the 
most efficient location and size of valves, 
controls, piping, and other parts,” he said 

*Thermal stresses in any part of the unit 
can be determined in advance. The equip 
ment can then be designed more accurately 
than ever before to fit these needs 

Unit capacity can also be more ac- 
curately determined in advance. The same 
is true for instrument settings, as well as 
for establishing the best procedure for 
starting up or shutting down the unit 

Dr. Paulus pointed out that one of the 
great advantages of the ynalog computer 
is that abnormal conditions can be im- 
posed on it electronically that would never 
be tried deliberately on an actual unit 


Arab States Told to 
Form Petroleum Bureau 


Recommendations have been made t& 
member governments in the Arab League 
that they establish a central petroleum 
bureau to study Arab state oil concessions, 
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_.,... Dependable Utility 
Hilectric Power handles 
the biggest JO be refineries, 


) 


petrochemical plants, pipeline and production 
pumping, etc. — with Low Cost, Trouble-free 
Efficiency! Utility Electric Power will do its job with 
less attention, less maintenance and with less 
overall operating expenses. Make the switch to 
Utility Electric Power. You'll be glad you did! 
Petroleum Hlectric Power Association 


PrP. ©. BOX 2771, DALLAS, TEXAS 


ORGANIZED IN THE INTEREST OF GREATER SERVICE TO THE PETROLEUM INDUSTRY 
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WEATHERCOAT 
Slows Weathering 








afin et 


Wearui R and WATER can't affect the protective qualities 


of Weathercoat: this tough ductile asphaltic coating bridges 


expansion, but remains firm under heat or cold 


That's why Weathercoat is preferred by most of the world’s 
largest refineries* for protection of exposed insulation on 
fractionating columns, crude stills and tanks for sealing 
insulation joints exposed insulated pipelines for 


membranes in reservoirs 


No fire hazard— apply it cold! 
Brush, trowel or spray Weathercoat 
~it'S easy palms beautfully 


over uneven surtaces! 


AE Ce 
Biturmwvis 2. Asphalt 
COMPANY 
200 BUSH ST * SAN FRANCISCO 4, CALIFORNIA 


E. Providence 14, 8. | Perth Amboy, N. / Baltimore 3, Md Mobile, Alo Columbus 15, Ohio 
Tucson, Ariz Seattle, Wash Baton Rouge 2, le St. Lowis 17, Meo Inglewood, Calif 
Oaklend |, Collif Portiand 7, Ore Washington 6, 0. C San Jvon 23,P.8 
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What's Happening. . - 


compile oil statistics and foster wider us« 
of products from Arab crude in non-pro 
ducing Arab countries 

The recommendations were made by the 
Arab League Petroleum Conference, which 
ilso suggested the construction of more 
refineries in the Arab world. It believes, it 
sdded, that this would reduce the cost of 
products in Arab countries while providing 
more jobs for their nationals 


API Committee Announces 
Housing Plans for 1955 


Because the size of the 35th annual 
meeting of the Ametican Petroleum In 
stitute, to be held in San Francisco next 
November, will tax that city’s hotel fa 
cilities, a special API housing committee 
has been set up on the West Coast t 
handle hotel assignments 

The API has announced that all reser 
vation requests must be sent to this special 
committee. Its address: API Housing Bu 
reau, 61 Grove Street (Room 300), Sar 
Francisco 2, Calif 

Under the hotel reservation plans an 
nounced by the committee, all requests 
for accommodations sent to the 61 hotels 
participating in the meeting plan will be 
referred automatically to the Housine 
Bureau 

The San Francisco meeting will brine 
about a number of changes in the In 
stitute’s normal operating plans. Instead 
of one hotel serving as API headquarters 
as is the general practice in Chicago, the 
assignment will be split among four hotels 

the St. Francis, Fairmont, Palace and 
Mark Hopkins 

General sessions, which usually draw 
large audiences, will be held in the Curran 
theater, on Geary Street 

Here's the hotel picture 

Fairmont Hote!—Transportation Di 
vision headquarters; all transportation 
group sessions and commiutteé meetings 
public relations group sessions; board of 
councillors meeting 

St. Francis Hotel—Refining and Mar 
keting Divisions headquarters all refinine 
group sessions and committee mectings; all 
marketing meetings, with the exception of 
the marketing group sessions, which will 
be held in the Mark Hopkins Hotel; all 
group sessions of the Lubrication, Statistics 
and American Petroleum Industries com 
mittces 

API Press headquarters will be in the 
St. Francis 

Palace Hotel: Production Division head 
quarters; all production group and com 
mittee meetings; Financial and Account 
ine sessions and mectines: Safety and Fire 
Protection committee meetings 

Mark Hopkins—-API board of directors 
und executive committee meetings: Funda 
mental Research group sessions and com 
mittee meetings 

Registration desks will be located in the 
Fairmont, St. Francis and Palace Hotels 

The API urges reservation requests be 
made as soon as possible, listing first, 
second and third choices. On May |, hotel 
assignments will be made by the Housing 
Committee Any requests coming in alter 
May | will be handled on a first-come 
first-served basis, after prior requests have 


been filled 


Sun Starts Work on Lab 


Construction has started on a new $400, 
000 production research and development 
laboratory and service building for Sun Oil 
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GRAVER]... pioneer in FIELD ERECTION IN ALLOYS 


+ 





pages yo, alle 
‘ BA in yet ~~ 


When Seeking a Source... 


Consider the wealth of experience Graver has gained in field 
erection in alloys . . . experience that dates from the birth of 
alluys. It is standard proceduré for Graver to build large, site- 
erected tanks, towers and process vessels of every size and de- 
scription—like the large nickel-clad tank for storing caustic shown 
above, and the intricate spray tower on the right. 


Both in this country and abroad, Graver has acquired a reputation 
for fine craftsmanship, plus a unique ability to more than satisfy 
customer demands. 


For all industries—chemical, petroleum, food, pharmaceutical— 
Graver fabricates in nickel, stainless, clads and aluminum, as well 
as in carbon steels. Precision work, painstaking care, intensive 
inspection methods—these are integral parts of the Graver method. 
Taken together, they mark Graver as a source worthy of your 
consideration. 


GRAVER TANK & MFG.CO.|NC. 


East Chicago, Indiana 
CHICAGO + NEW YORK «+ PHILADELPHIA * EDGE MOOR, DEL. * ATLANTA 
CATASAUQUA, PA. + PITTSBURGH * CLEVELAND + DETROIT + TULSA + SAND 
SPRINGS, OKLA. + HOUSTON + ODESSA, TEXAS * CASPER, WYO. + LOS ANGELES + 
FONTANA, CAL * SAN FRANCISCO 
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4 Company. The structures, being built on a 
7 Ps 14'%-acre tract of land just north of Rich 
ardson, Texas, will take in approximately 

30,000 square feet of floor space; the lab 

AN oratory will have 20,000 square feet of 

floor space, while the service building will 


Weldforged cover 10,000 square feet. The new facilities 


STEEL GRATING 4 : are scheduled for completion in July 
& STAIR TREADS Jersey Standard Advances 


Four Refining Executives 


John J. Waybright, refinery enginee: 
and executive, has become assistant re 
fining coordinator in connection with the 
North American refining activities for 
Standard Oil Company (New Jersey). His 
assignment was part of a series of appoint 
ments announced by the company. 

With his appointment, Waybright trans 
fers to New York from Everett, Mass 
where he has served for the past tw« 
years as refinery manager for Esso Stand 
ard Oil Company, Jersey's principal re 
fining and marketing affiliate in the U. S 

Announced at the same time was the 
appointment of Paul J. Harrington as 
general technical advisor covering tech 
nical and associated economic problems 
in the coordination of Jersey refineries 
This assignment will transfer him fron 
Standard Oi] Development Company, Jer 
sey’s research and engineering affiliate 
which he has served as assistant chiel 
engineer since 1950 

Additional appointments in the Refin 
ing Coordination department include as 
signments of A. T. Rynalski and J. FE 
Woodward to area advisory posts. Rynal 
ski will become area advisor covering re 
fining activities of two Caribbean affiliates 
Creole Petroleum Corporation and Lago 
Oil & Transport Company, Ltd. Wood 
ward will become area refining advisor 
for the United Kingdom, Erie and France 


Custom-Made for YOUR Job! |, ssisinit fits wi 








Electronically Weldforged and Bonderized for greater safety, Scholl Succeeds Walsh 
strength and longer life, Kerrigan grating is custom fabricated As 1955 APIC Chairman 


to your exact requirements. Our large drafting staff is at your 
" Robert H. Scholl, of Esso Standard © 


service to prepare drawings subject to your approv al... and Company, has been elected the 1955 chair 
the finished grating comes to you well marked and identified man of the American Petroleum Industries 
: , Committee, succeeding Joseph P. Walsh, of 
for low cost installation. Sinclair Refining Company. William | 
Kenney, of Shell Oil Company, has bee: 
elected vice chairman to succeed Scholl ir 
Bearing bars, and cross bars al- that post 
ternating right and lefce for the Hillyer B Brown, of Standard Oil Con 
pany of California, and Henry L, O'’ Brier 
utmost in safety, are weldforged of Cities Service Company, have bees 


into one-piece, inseparable units. named members of of the committee. Tota! 
Write for your FREE copy of il- membership of the APIC is now 16 


lustrated booklet as shown. Ie SOD Names Brown to Head 
contains com plete engineering Ed ti Acti iti 
ucatTiona iviries 


data and shows how Kerrigan's 


never fail weld stands up under A Scientific Liaison Office has been cre 

the severest kind of ah ated by Standard Oil Development Con 

st King Of punishment. pany. The unit, to be managed by Dr 

Write for FREE Cecil L. Brown, will coordinate the con 

desk size grating somple pany’s activities with universities, inst 

tutes, scientific societies and scientific con 

sultants, Dr. Brown was also appointed 

chairman of the Contributions and R¢ 
search Grants Committee 


ERRIGAN IRON WORKS, Inc. | 1% <opery, rors, ee 
' , ’ grants to educational institutions totale« 


General Seles Office - 274 Madison Ave. - New York City $400,000. These included grants for sp« 





cific research of direct interest to the con 
ba pany in its work on chemicals and petr 
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Small Forged Steel Gate Valve 


Super means ‘‘way beyond the ordinary”’ and that’s just 


what this rugged gate valve is . . . it's tough enough to lick 
any gate valve problem in its range . . . dependable 
enough to keep maintenance costs down under the most 
severe conditions. That's why List 960 is specified 

for more different applications than any 


other valve of its kind. 


Chapman List 960 is tough because . . . wedge faces are 
hardened to 800 Brinell, so they won't seize or gall 

. seat rings are hardened stainless steel, so 

closure is always tight and operation is always smooth, 
without excessive wear . . . stem-and-gate connection 
is extra-husky to stand up under even unusual stresses. 
Specify Chapman List 960 for every use you have for 
small forged steel gate valves. In sizes from 4” to 2”. 
Rising stem with yoke (shown) or rising stem with 
inside screw. Bonnet joint is either metal to metal or 
gasketed, depending upon application. Pressure 

range is from 380 pounds at 1000°F to 2000 pounds 
at 100°F. For higher ratings, specify List 990. 

Write today for your copy of Catalog 10. 





The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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What's Happening. .- - | 


, for fundamental research, for scien 

nsultants at universities and for use 

ndustry organizations such as the 
American Petroleum Institut 


Great Northern Oil Adds 
Three Key Men to Staff 


The ev officials have been named to 
dminists e posts at Great Northern Oil 
Paul, Minn., which is con 

» million refinery near Pine 

Mississippi River 
e John W. McPartland, Tulsa, Easy, precise stroke 
“ ! . | ~ — issist “4 adjustment - ad just- 
bert Cs ittie, inneapols, 

nage? ind Richard L. Morris 


exas, pure hasing agent 


ment while-in opera- 
tion a low cost extra 


$s18 etary 

Partland as formerly with Dee; 

(nl Corporation as assistant mar 
r of the Auditing department and staf! 
tant to the president 
For the past five ears Little has beer 
ited with the Minne spol s divisior 
llips Petroleum Company as supe 
of the Traffic and Order depart 


of Ph 
ents 
Morris has recently been purchasing 


ent for Great Southern Chemical Cor 
tior 


General Petroleum Raises 
Rothenberger at Torrance pepe ree 


James T. Rothenberger has been ap , terchangeable in the 
/ 
pe nted eneral maintenance superinten housing for easy con- 


, Gene etrole Corporatio 
t at ' Petrol on ahs vertibility. 


Torrance, Calif, refiner : 
Rothenberger joined the company as a Unitized construction 


roustabout in 133 and since that time has ——motor, pump and 
worked at both the Vernon and Torrance drive mounted on a 
plants for the Engineering department common base. 

Prior to his promotion, he was assist 


Separate, interchange- 
able external check 
valves for easy dis- 
mantling or vreplace- 


Gray and Connolly Draw sean 
New Positions at Gulf Oil 


hie D ra has been clected assc 
ate neral counsel of Gulf Oil Corpora 
thor ind Russell G Connolly has beer 


int maintenans superintendent, a post he 


had he Id since 194 


Hills-McCanna “U" Type Proportioning pumps combine 
ssociate general attor precision operation with high standards of convenience and 


srrious of its subsidiars 


ontnininasaltinn: MDAt, demain iim versatility not ordinarily associated with pumps of this type. 
ember of the company’s Law depart The “U” pump is easy to install and can be converted quickly 


ent since . . . ‘ 
aot dient Siieentiiny elvan and economically for changing service requirements 


hey _ ited at Gulf's general office in If you must continuously meter or proportion small volume 
ag Foy flows with great accuracy, it will pay you to consider a Hills- 


Los Angeles Smog Plan McCanna “U” Type Pump. Capacities range from 0.10 to 24 


. : gph per feed, 1, 2, 3 and 4 feed units are available. 
Weare ieee Ramnanes Write for Catalog UP-54, HILLS-McCANNA CO., 2441 W. 
plan tor alerting the public in event 


| smog attack dangerous to health in Nelson St., Chicago 18, iil. 


he Los Angeles area provides for oil re 


shutdowns and halting of automobile 
c under certain conditions ee. i y ee \ | | By 
s Angeles Count Counsel Harold W _ | 

ly gave a jot meeting of count = 

sors ind : nan committer ol 


ind scientific experts these details 


® A network of stations would be set up , , 
rround the county where continuous meleung and proportioning pumpe 
nalyses of smog would be made Also Menutocturers of 
When dangerous levels were reported SAUNDERS TYPE DIAPHRAGM VALVES 
press and radio would carry orders to FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 
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EMSCQ 


7G. ve. PAT. OFF. 


YOUR 
FIRST 
CHOICE 


tree LPR sau 
BEARING SWIVEL FITTING 


extra years 
of SERVICE 


Rig it up and forget it. 

EMSCO Ball Bearing Swivel Fittings 
are designed with built-in stamina 
for the toughest jobs, conservatively 
rated with an unusually high safety 
factor. Examine EMSCO Fittings — 
compare their easy turning quality. 
Compare the patented method of 
sealing against leakage. Compare 
prices. Regardless of the application, 
order EMSCO for your next job. 
You'll get years of extra serv ice. 

TO ORDER: Simply state type of 
application, pressure, temperature, 


pipe size and desired ends. 





THRUST BEARINGS 
FOR THRUST LOADS. 


EMscQ 


EMSCO MANUFACTURING 
COMPANY 


BOX 2096, TERMINAL ANNEX 


LOS ANGELES 54. CALIFORNIA 
Gorland, Texas + Houston, Texas 


Representatives in 
principal cities 
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TROLEUM 


[ wots Hoppenings 


the public to stop rubbish burning, & 
cease auto operation and, in event of 
unusually dangerous concentration, to 
shut down refineries and other indus 
tries 
Ihe committee of experts has as its job 
the establishment of various danger levels 
such as “moderate, severe, critical and 
dang -:rous 


Tide Water Names Caine 
To Head Refinery Plans 


Caine has been relieved ol 
duties at Tide Water As 
sociated Oil Company 
in order to direct and 
coordinate all activi 
ties relating to the 
planning, design and 
development of the 
company’s new refin 
ery scheduled to le 
built somewhere along 
the ecastern seaboard 
Caine has been serv 
ing as general supe: 
intendent of the con 
pany’s Bayonne, N. J 
refinery 
Caine joined Tid 
Water Associated in 
1926 as an engineer in the Development 
department at Bayonne, He was named 
assistant general superintendent of the re 
finery in 1938, and general superintendent 
in 1943 


George « 
all his forme: 


Indiana Standard’s Burton. 


Industry Pioneer, Dies 


Dr. William M. Burton, retired pres 
dent of Standard Oil Company (Indiana 
and noted Chicago industrial pioneer, died 
December 29 at Miami, Fla. He was 89 
years old 

With associates, Dr. Burton developed 
the first commercially successful cracking 
process to make more gasoline out of crude 
oil, thereby making a large contributior 
to modern petroleum refining technology 
In 1946 he was honored by the Ameri 
can branch of the Newcomen Society of 
England as a “pioneer in oil cracking.’ 

r. Burton joined the Standard (ji! 
(Indiana) organization in 1890 
soon after receiving a Ph.D degree fron 
He rose fron 
chemist to general superintendent, to di 
rector, to vice president and, in 1918, 
president. He resigned the presidency ir 
1927, continuing in an advisory capacity 
as a member of the board of directors ur 
til 1928 


Shoemaker, Formerly of 


Jersey Standard, Dies 


Harry L. Shoemaker, retired execut 
of Standard Oil Company (New Jersey 
died of a heart attack at East Orane: 
N. J., December 19. He was 62 years old 

Shoemaker, secretary of Jersey's coord 
nating committee when he retired, joined 
what is now Esso Standard Oil Company 
at its Bayway refinery at Linden, N. J 
in 1915. In 1927 he was transferred t& 
Jersey's New York headquarters as assist 
ant manager of the Coordination depart 
ment 
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The world’s first commercially-proved High Alumina Catalyst (25%) offers 
superior activity stability, lower stack losses and excellent selectivity . . . 


(yanamid is pleased to announce that production 
facilities to manufacture AEROCAT TRIPLE A High 
Alumina Catalyst in commercial quantities have 
been completed. We are pleased, also, with the im- 
mediate and growing acceptance this important new 


catalyst has received from the refining industry 


AEROCAT TRIPLE A has an alumina content of 25 


by weight. Laboratory research indicated this 
higher amount of alumina could be incorporated 
into fluid catalyst by special techniques so as to offer 
several important advantages over regular 13 
alumina catalysts. These indications were fully 
proved by more than a year’s successful trial per- 
formance in a commercial fluid unit at a major oil 
refinery. These advantages include: 
Superior Activity Stability—AmROcAT TRIPLE A showed a 
consistent equilibrium activity 15-25°, higher than 13° 
mina catalyst. This means higher cracking efficiencie 


Lower Stack Loss— AEROCAT TRIPLE A gave a considerable 
reduction in the quantity of catalyst lost from the regen 
erator stack. For most operations, a reduction of 20°, o1 

ore can be expected. This feature provides more effec 
tive retention of fresh catalyst additions and gives flexi 
bility to withdraw and discard inactive or contaminated 


‘ ataly st. 


Excellent Selectivity — AEROCAT TRIPLE A gave product dis 
tribution equal to that of 13°, alumina catalyst. With 
some feed stocks, tests have shown improved selectivity 
with Triple A 

EFINER 


j 1055 | : 


By using AEROCAT TRIPLE A High Alumina Cata 
lyst, you now have the money-saving choice of: 
(1) increasing output volume per ton of catalyst; or 
(2) improving performance at the same catalyst 
usage rate. Both mean lower catalyst cost to you 


Contact your Cyanamid representative for full 
details on this important new catalyst development. 


*Trade-marh 











’ 
AMERICAA Cyanamid COMPANY 


Refinery Chemicals Department 


30 Rockefeller Plaza, New York 20, N. Y. 











in Coneda North American Cyanamid Limited, Toronto end Montrea! 
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petrochemical industry Whos Meeting... 
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o enha ‘ mmonia’s dissol Owe 
BY " AIChE at New York Pre a 3 found ne lien 


ts dissolvir ‘ was too high, wate! 
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ide an ve solubility-releasing 





X-rays are 1 beme used tk 
f fluid By means 
xX ray detector 


in be moved ip 0 


agent. These agen ere used to adjust 





solubility so that the amount of hydrocar 





bon in solution in the solvent lay betweer 
height of a labor 


10 and 30 percent. Using a 20 stage ce 


cotumy t s poss 
h ', vs ter current stat xtractor the Penn State 


, 
egularities within the 
, : : nvestigators studied ammonia extractior 


it t ay that 
much in the wa na of cracked naphthas, separation of benzene 


’ beer use t tect Le ; 
as j 1 used to de . ngs from straight rum and cracked naphthas 
olefin-saturats separations and extractor 


defects within metal cast 
‘ ‘ ino ete 
e cannot detect (E. W 4 fractional stocks and lubricating oils 


i lectric esearch Labo 
ul Electric Research Labora- (xq R Fenske, H. Lawroskin, R. G. Gcier, 
Pennsylvania State University 
Recent studi on | ol ext ) 
a on po ' - sn on : A new efficient type of counter 
¥ Ol may aY é M ! , to 
lg: ve Fae — current extraction apparatus 4 rotating 
disc contactor was described by Shell en 


ecent work were: Extractior 
gineers, Efficiency of 


ction processes Prin pal find 


a commercial instal 


ery marke flr ‘ 
, - 1 influen lation extraction of lubricating oils with 


ency; higher temperatures 
i . furfural-—was shown to be about six times 


- give higher efficier by edi J 
, m : — reducing all that of a packed tower. Another commer 

WEIL KN )WN phase viscosity Interfacial tension, though , 

Y ip cial use is in the separation of muxe d chk 


not a trapor variable in lube extraction, j 


rinated hydrocarbons. The device consists 
and ilso has a major effect on stage efficiency of a number of compartments tome tn 
by affecting drop size, Interstage entrain 


cp installat of stator rings in a tower witt 
RI sgaelil ment in either one or both phases reduces nstallation o _ a © ' 
4 rotating disc centered in each compart 

efficiency markedly 


entrainment in the 
BY-LINE ‘ 7 ~ a ; ment and supported by a rotating shaft 
extrac ing o 
ne the rotor speed provides flexibil 
ol extractor towers used in lube service in } 


t serious Flow capacity 
maintain gh efficiency over a wide 


j 


reases with increasing extraction temper 
ig range of feed and solvent rates, speed 


ature V isce y of the continuous phase 1 


properties and product specifications 
Other applic ations of the devic« whict 
have been studied include the extraction 
of mercaptans trom gasoline fractions and 
the pul fication of synthetic detergents. A 
Designed for easy service lilut Re mren ae oe seenvesee Seen ommercial installation in gasoline service 

ste xtures by fractionation in a mov 


n the vicinity of the feed stage appears 

: to be the governing factor ] K Felix 

Dependable in performance ? ind ©. H. Holder, Standard Oil Develop 
4 


Rugged in construction pany, Lind N. J 


s anticipated in the near future (G H 
ne bed of adsorber according to recent Reman, Koninklijke Shell Laboratoriur 

pilot plant studies using activated carbon Amsterdam, and R. B. Olney, Shell De 
ss the adsorbent. Practical application of velopment Company Emeryville 


these results may be made to the design of Fluid 
— ulc 


Char Adsorption 6 a new 
ipparatus tor concentration of acetylene } 
F separation process that may be adapted 
produced trom natural gas or partial ox 


lation and thermal cracking (J. Happel 
H. Kapfer and M. Mallow, New York 


niversit 


for the separation of petrochemical streams 
from refinery residue and natural gas, the 
purification of hydrogen and the concen 
, tration of acetylene from light hydrocar 
Austenitic stainless steel is the most bon combustion and cracking process. Di 
suitable material for use with hydrogen sign advantages for the process: a small 
and high pressures according to Yale Uni adsorbent inventory, high heat transfer cc 
versity investigators. They say the effects efficients, high allowable vapor and solids 
of hydrogen on the mechanical processes velocities (minimizing the volume), adapt 
selected steels and special alloys with ability to stage wise cooling (minimizing 
pressures up to 4000 atmospheres and ten char circulation rate, exchange surfaces 
peratures up to 900 ( They distinguish and utilities), direct char heating with 
between two types of hydrogen attack combustion gas and reactivation operations 
embrittlement at low temperature and minimizing high temperature equipment 
chemical attack at high temperature. Hy problems and direct and simple solids 
drog: n embrittle met t, a ording to the flow control Ex onomi studie son the new 
authors’ definition, is the decrease in duc process for several refinery applications 
tility of metal which occurs without the show that it is able to compet with the 
formation of visible cracks or change in best conventional processes. Continuous 
microstructure or composition. While this countercurrent selective adsorption of hy 
embrittioment can occur at any tempera drocarbons over a finely divided fluidized 
ture it is often masked at high tempera activated carbon is the heart of the new 
ture by the effects of chemical attack. In process The power plant unit was ae 
chemical attack, the hydrogen reacts with signed to recover Cs and C; hydrocarbons 
carbon in steel to form methane; the de from refinery residue gas streams (L. B 
MEAT EXCHANGERS structive effects of this action results from Etherington, H, W. Scheeline, R J Fritz 
both decarburization and internal pres and BE. W. Nicholson, Standard Oil De 
EQUIPMENT sures built up by the methane formed. The velopment Company 


investigators warned that high temperatures Increased emphasis should be placed 
“ee ane a ' ) aceqd 


ire not required tor hydrogen damage, 
on in-plant reduction of pollutional waste, 


und that many materials may be danger 
ously embrittled at even room temperatures the first step in a waste abatement pr 
by hydrogen at 2000 atmosphere pressure gram. Maximum possible climination of 
H. ¢ in Ness and B. F. Dodge, Yak waste at its point of origin im the chen 
DAVIS aihiidanie Universit cal plant is aA primary function of the 
. Ammonia has unique properties as chemical engineer responsible for produc 
a selective solvent for separating hydrocar tion operations, contrasted with other 


bon mixtures according to molecular type phases of pollution abatement which be 
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Picture of Low Cost Steam Trapping... 


The Armstrong steam traps pictured 
above are ina field processing plant 
in Oklahoma. It's a nice installation 
—traps neatly installed in bypasses, 
insulated, blowdown 
trap. Obviously, 
no corners have been cut to save 
nickels. Then, 
“picture of low cost steam trapping.” 


lines well 
valve below each 


what do we mean by 


Simply this 


Low cost traps—the price tag doesn't 
read any lower, but, because of high 
capacity, you can usually select an 
Armstrong trap one size smaller 


than other makes 


Low cost installation — Armstrong 
offers a choice of either side inlet 
side outlet or bottom inlet-top out 
let traps in most sizes so that hook 
ups can be made with a minimum of 
labor and fittings. All traps can be 
equipped with internal check valves 
and the three smallest traps are avail 
able in integral strainer style. These 
optional built-in features mean low 


er installation costs 


Low cost maintenance—Armstrong 
traps last for long periods without 
repairs because the valves and seats 
are corrosion-resistant, file-hard 


chrome steel, ground and then 


ARMSTRONG MACHINE WORKS 


852 Maple Street 


1955—PeTROLEUM 


. Three Rivers, Michigen 


For more dota on advertised products 


lapped together; and all other work- 
corrosion-resistant 
Materials and 


ing parts are 
stainless steel 
workmanship are unconditionally 
guaranteed 


Arm- 
fast drainage 


Low production costs —hecaus« 
strong traps provide 
and have large air handling capacity, 
they provide maximum output from 
steam heated units and give a bigger 
return on investment 


They 


duction of non-productive radiation 


‘ quipment 


save steam, too, through re 


losses and freedom from leakage. 


For low cost trapping it pays to spe- 
cify ‘traps shall be Armstrong.’ 


ASK FOR CATALOG 


Complete selection, installation 
maintenence and trap data in 
the useful 44-poge Steam Trap 
Book. Call your local Armstrong 
Representative of write Arm 
strong Machine Works 


fons feng 
Ae taay 
fen 
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Highest Quality Chemicals 


for the Petroleum Industry 





SOLVAY 
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CALCIUM CHLORIDE 


Selvay Chemicals have long set the standards deliveries —especially during your peak pro 


for dependable quality in the petroleum duction months 


industry! 
Whether You're a Small or Large Refiner— 
Solvay Quality is the result of combining the no , — v = irs aan - ‘ mn - 
world’s finest alkali manufacturing facilities pre -sonneaggl r : ens Ene your memeene 
with the experience gained in the 74 years needs! Your speci requirements are han 
SOLVAY has been producing alkalies died by SOLVAY ’S trained and experienced 
local field representatives operating out of 
SOLVAY’'S 13 branch offices 
Fast, Efficient Delivery Service -SOLVAY'S 
nation-wide chain of great manufacturing cen 
ters and over 200 strategically-located supply 
points are in a better position to make prompt 


SOLVAY PROCESS DIVISION \SOLVAY 
ALLIED CHEMICAL & DYE CORPORATION 
hed 61 Sreedweyv, New York 6, MN. Y. 
(hemicol BRANCH SALES OFFICES 


Chicas ch te +» Cleveland 


For Quality .. . Dependability . . . Service—make 
your first call SOLVAY by phoning or writing 
the SOLVAY office nearest your plant 


New Ovleans “ ' r phia I shure? St. Leule 
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Who's Meeting . . 


the 
biologist 


Sanitary 

Reduction at 
costly 
and, in 


engineer or 
the 
than 


long larecly to 
the aquatic 
said to be far less 
treatment operations some 
notable cases, can even be profitable. Sev- 
eral methods for in-plant pollution reduc 
include process changes, salvage ol 
materials, by-product recovery, better 
housekeeping and waste collection (C. | 
Michigan State College 


Use of polyethylene in construction 
of a perforated plate extraction column is 


source is 


waste 


Gurnham, 


desirable in extraction operations in which 
continuous and the 
aqueous phase is dispersed. Most per 
forated plate columns work better unde: 
the condition—organic phase dis 
persed the phase preter 
entially wets steel plates. British workers 
overcame this obstacle by using polyeth 
ylene plates which were preferentially 
wetted by the organic phase (F. H. Gar 
ner, S. R. M. Ellis and J. W. Hill, Uni 


ersity of Birmingham, England 


the organic phase is 


oppos te 


Dbecaus water 


ACS At Fort Worth . 


\ completely automatic sulfur de 
termination has bee n developed based on 
converting the sulfur in the sample to sul 
fur dioxide which is estimated iodimetri 
cally. The use of this device in an analyt- 
ical inspection laboratory has doubled the 
daily output analyst The automatic 
procedure is more precise than manual op- 
rations (L. M. Adison and M. O 


Laboratories 


per 


Gein 


ind, Esso 


Iwo types of petroleum products 
to be during 
the highly vola 
samples and the distil 
\ refrigerated lamp has been de 
handle the former materials and 
s novel wick tube heater and flame-propa 
gating tip have adequately solved the con 
the heavier distillates. The ef 
range of this apparatus has thus 
extended to include distillates up 
through medium gas oils (C. Howard Hop 
kins, Skelly Oil Company 
In many chemical 
the oxygen content in 
streams and vessels is necessary. Although 
laboratory methods of adequate accuracy 
amounts of oxy 
the changing char 
processes demand a 
One of these 
been adapted to 


which prove troublesome 


sulfur dete rmination 


lates 


are 
liquid heavy 


signed to 


bustion ol 
fective 


been 


processes the 


knowledge of 


for determination of trace 


gen in gases dk exist, 
plant 


measurement 


acteristics ot 
ontinuous 
methods has 
1 continuous oxyeen analyser of the col 
orimetric-differential, photometric type 
The instrument 
trace 


laboratory 


suitable for plant service 


may be used to monitor amounts 
not readily 
reagent, 80 


The 


stability in 


lost in any gas which does 


the 
dium anthroqu none 


sensitive 

beta-sulfonate 
excellent 
accuracy is about 


destroy oxyeen 


inaly wr has shown 
Long time 
percent 
can be adjusted to any range between zer: 
and zero to 500 ppm oxygen (S. W 
Loyd, D. E. Lupfer, and 


Phillips Petroleum Cor 


plant service 
plus or minus 5 sensitivit 
to 50 
Karasek, R. J 
BE. A. He 


s5erTr, 


h cot 

ilcohol 
ildehy acids, etc., was 
tested for biological oxidation. Of some 20 
tested, the primary 
and the aldehydes ap 
casiest to oxidize ler 
methylal, and elycols 
nt to | 


A petrochemical waste whi 


tained many compounds such as 


aly ols, organic 


des 


ompounds and se 
alcohols 
peared to be the 


butylak ohol, 


ndary 


tiary 


biological yxkida 


ROLEU M 


When clean-outs eat profits 


Time our 
RFcorps 


INSIDE STUFF ON 
TUBE CLEANING 


Here's a book prepared on the 
basis of over 50 years’ experi- 
ence. It has many valuable tips 
on tube cleaning procedure, and 
lists heads and motors 
with data on their capabilities 
and usage. Covers other equip 
ment too, such as catalyst clean 
ers, foot valves, hose, couplings, 
cleaners for large pipes and 
very small tubes. Write for 
illustrated Bulletin Y-34 


cutter 


a 


The famous Lagonda 1100 Series 
refinery motor, with Type UO cutter 
head. A widely used combinotion 


Clean-outs that move at a slow 
crawl, bite chunks out of profits. 
Decisive action is called for to 
step up the tempo. It’s time to 
switch to the powerful Lagonda 
1100 Series tube cleaner, armed 
with one of its hard-biting cutter 
heads, designed exactly for the 
type of coke that is slowing up 
your job. Your local Lagonda tube 
cleaning engineer will gladly 
supply complete cooperation, 
and probably chalk up one more 
to the long list of Lagonda 
“wins” against conditions that 
have defeated other means. 

When clean-outs drag, ‘phone 
your Lagonda man, or write 
Elliott Company, Springfield, 
Ohio. To get your stills back on 
stream quick, try Lagonda. 


ELLIOTT Company Fe 
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eaemees 


Who's Meeting .. . 


tion The deeree of acclimation of the 
bacterial sludge seemed to have an impor 
tant bearing on the rate of oxidation, Sep 
arate runs with the same compound using 
different acclimated sludges ive Varying 
oxidation Richard Hatfield 
Southwest Research Institute 
A mechanism has been developed 


f 


rates of 


granu 


which will control the flow rat 
rf 


1 u 10 thou 


sand per hour with an accuracy of about 


lar solids in the range « 


percent The mechanism is a miniature 


don't miss half of the picture — lock hopper which consists of two separat 


pistons on a vertic il shaft, the upper pis 
ton being slightly smaller in diameter thar 
the lower one The piston is designed t« 
maintain a continuous seal and fit in cylin 
drical chambers which form succeeding 
sections of the mechanism The solids flow 
control device is located at the bottom of 
the standpipe hopper. As the pistons move 
upw urd the lower piston forms a seal and 
the upper piston disengages its cylinder 
thereby permitting solvents to fill the small 
SEE AIRETOOL AT WORK! 0 Onin 
a upper piston forms a seal before the lower 
tented piston disene ives to disc haree the hopper 
Convincing proof of the rapid and efficient tube main- The volume increases as the piston mov 
tenance done by Airctool equipment can only be fully aes = “y wn od coe cw 
> ~ ; a the unper ston are ca ig sur 
shown on the job ; thereby preventing excessive wear ol the 
We could talk forever... about the complete line of mechanisn. The mechanism has been used 
cutter, drill and brush cleaner heads to fit every size of —— with wry r coarse parti = 
“ > ove ‘ Col Wu ocess i 
straight and curved tubes . . . or the powerful, high- Seen a ne Oe ee eae om 
: to a limited extent with fluid cracking cat 
speed motors that provide extra-husky driving torque, alysts (W. J. Metrailer and E. D. Stokes 
and “load down” to low R.P.M. without stalling! We Esso Standard Oil Company 
could tell you about Airetool’s precise slip-fit ground * 
construction that permits easy disassembly and reassem- In the Future 
bly without special tools . .. or any of the thousand and ie . «+ CMRA will join forces with CCDA 
one reasons why we know that Airetool Tube Main- yes a technical meeting nt 0 to chemi 
. ‘ ir oOo ‘ as ( cago « ‘ 
tenance Equipment is foremost in its field! 0.21) eee roe . Srowee a Mr pr oh 
« > . > -s “) ; ° ) 
Words alone convey but half the picture .. . we'd nual Conference on Mass Spectrometry 
rather show than tell you—so ask your nearest Airetool will include papers on all aspects of the 
representative for a demonstration . . . just name the theory and appuication of mace spectrom 
time and the place! ; 


wes 


try San Francisco, May 23-27 . Os Sym- 
posia at the Conference on Biological 
Waste Treatment include mechanisms of 
biological treatment, theory and design of 
wration systems, and plant design Man 
hattan College, April 13-15) ... The an- 
nual symposium on Instrumentation for 
the Process Industries will include round 
table sessions on several interesting instru 
ment problems (College Station, Texas 
January 26-28) . . . AIChE nationa! 


meeting plans symposia on nucleatior 





processes, flow of fluids through porous 
media, extractive and azeotropic distilla 
tion, chemical engineering curricula, and 


Just one of the many efficient AIRETOOL combinations for rapid, indinaen tn ‘chine eaadaieines Cane 
economical, thorough tube maintenance the series 6000” ball eoniaen M aan ’ 7 =peden on 
bearing motor, shown here with a single-expansion type cutter : hydrocarbon chemistry has been planned 
head, and the G-800 ball bearing thrust quick-rolling expander. wy) by Southeastern Texas Section of ACS 
i : (Houston, J unuary 27-28)... The Okla- 


homa Chapter of NACE is offering its Cor 
WRITE TODAY to The Airetool Manufacturing aan Ghace Canrhd eatin tis 


a 8 . winetield. Ohio—e ms ae Cs 
( 128 S. € pater S/ pring eld, Ohio—get full year (Norman. April 5-7) .. . The Uni- 
ation about the complete line of Airetool ’ versity of Toronto is also cooperating with 

Tube Maintenance Equipment for your specif } NACE 


industrial needs 


inf 
to give a short course in corrosion 

Toronto, February 2-4) ... At its annual 
mecting, NACE’s technical committee will 
report on corrosion problems resulting from 


¥ fe 
¢ “SS a ‘ j I '? q) the use of sulfuric and nitric acids and 
&> é nh / s 4 ee chlorine .. . AIEE in its winter meeting 

ie J 
} rs : ee, glans technical papers on modernization of 
é " MANUFACTURING COMPANY ate 4 f i 


the clectrical distribution system in a re 
REPRESENTATIVES in 
principal cities in U.S.A 
ecinntud there's RIN : Becatn, Mantes, Sovts ess unit (January 31-February 4, New 
on AIRETOOL Tube Cleoner America, Engiond, Jopan York) ... The New York chapter of ISA 
ee ee Cnpaeder fer BRANCH OFFICES: New York, Philedeiphic is scheduling a conference on instrumenta 
very Type oF Vesuler Chicegeo, Tulse, Houston, Beton Rouge tion for data reduction and presentation 
Censtevction . I 
New York, February 25 


finery and lighting a modern refinery pro« 
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CALENDAR OF MEETINGS 


JAN 
1955 
10-14 


19-21 


on 


26 
April l 


ry 
April! 


APRII 
8 


j Inuar 


SAE Golden Anniversary (Annual 
eoomng, , Sheraton-Cadillac and 
Statler Hotels, Detroit 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Okla. 

Chemical Market Research Associa- 
tion (Joint Meeting with Com- 
mercial Development Associa - 
tion), Edgewater Beach Hotel, 
Chicago 

Sympostum on Instrumentation for 
the Process Industries, Agricul- 
tural and Mechanical College of 
Texas, College Station, Texas 

Sy poten on Hydrocarbon 

themistry, Sponsored by South 
eastern Texas Section, American 
Chemical Society, Rice Hotel 
Houston 

American Institute of Electrical 
Engineers Winter General 
Meeting), Hotel Statler, New York 


ASTM Committee D-2 on Petroleum 
Products and Lubricants, 
Rice Hotel, Houston. 

American Petroleum Institute 
Division of Marketing, Lubri- 
cating Committee), Sheraton 
Cadiilac Hotel, Detroit 

Natural Gasoline Association of 
America Regional Meeting). 
Scharbaver Hotel, Midland, Texas 


National Association of Corrosion 
Engineers, (Annual Conference 
and Exhibition), Palmer House, 
Chicago 

American Institute of Chemical 
Engineers, Kentucky Hotel, 
Louteville, Ky 

American Gas Association (Gas 
Supply, Transmission and 
Storage Conference), Wm. Penn 
Hotel, Pittsburgh 

American Soctety for Metals 

Ninth Western Exposition and 
Congress), Pen American 
Auditorium, Los Angeles 

American Power Conference, Sherman 

Hotel, Chicago 


American Petroleum Institute (Safety 
and Fire Protection Committees 
Midyear Meeting), Jung Hotel, 
New Orleans, La 

Corrosion Control Short Course, 
Sponsored Jointly by University of 
Oklahoma and the Central 
Oklahoma Chapter of NACE 
University of Oklahoma, 
Norman, Okla 

Conference on Biological Waste 
Treatment, Manhattan College 
New York 

National Petroleum Association (52 
Semi-Annual Meeting), 
Cleveland Hotel, Cleveland 

Natural Gasoline Association of 
America (Annual Convention 
Baker and Adolphus Hotels 
Dallas, Texas 

American Soctety of Lubrication 
Engineers (Annual Meeting and 
Lubrication Exhibit), Hotel 
Sherman, Chicago 

Third National Air Pollution Sympo 
sium, Pasadena, Calif 

American Soctety of Mechanical 
Engineers Spring Meeting), Lord 
Baltimore Hotel, Baltimore, Md 


American Institute of Chemical 
Engineers, Shamrock Hotel, 
Houston 

| iquefied Petroleum Gas Associa 
tion ‘Annual Convention), 
Conrad Hilton Hotel, Chicago 

American Petroleum Institute 

Division of Refining, Midyear 
Meeting), Jefferson Hotel, St 
Louls, Mo 

American Petroleum Institute 

Division of Marketing, Lubrica 
tion Committee), The Greenbrier 
White Sulphur Springs, W. Va 

Chemical Market Research Associa 
tion (Annual Business Meeting), 
Hotel Plaza. New York 


Fourth World Petroleum Congress, 
Rome, Italy 

Soctety of Automotive Engineers 
Golden Anniversary Summer 
Meeting, Chalfonte Haddon Hall, 
Atlantic City, NJ 


1955.-PetTroteum REFINER 





Be sure you have 
SLIME | CONTROL 
oO ee 


~ 








Whether you heat or cool water ing and dependable service, highly 
for make-up, process or any other accurate and backed by over 40 years 
use, you will need Wallace & Tier- of successful application experience, 
nan Chlorination to help combat Wallace & Tiernan Chlorination can 
slime problems introduced by water- help you increase the efficiency of 
borne bacteria or air-borne bacteria. your plant and cut operating costs 

With slime control equipment For further information write our 


designed for any need, built for last- Industrial Division. 


WALLACE & TIERNAN 


25 MAIN ST., BELLEVILLE 9, N. J. 


CHLORINATORS + CHEMICAL FEEDERS + SCREENING EQUIPMENT + MAGNETIC SEPARATORS 
* PRECISION PRESSURE INSTRUMENTS + CATHODIC FSOTECTION + FINE CHEMICALS 


co-se 
re eo rae # ee. See oe | 


For more data on advertised products, use Readers’ Service Cords, last page 








WHAT'S NEW AT BRISTOL . .« 


BRISTOL'S “HUMAN-ENGINEERED” METAGRAPHIC RECORDER, with its easy-to- 
read scale, high-visibility fluorescent pointers and shadow-proof door has 
earned the distinction of being the “biggest little instrument in the business.” 


— men call Bristol’s METAGRAPHIC iat 


... the biggest little instrument" 


Sounds contradictory, but it’s true. Take a look at CONTINUOUS VALVE-POSITION INDICATION . . . on 
one of our new METAGRAPHICS mounted on a panel same instrument scale as set-point scale, gives con 
board alongside of other instruments. The Bristol unit tinuous data on control valve position—m: ikes * ‘bump 
stands out — seems bigger than the rest — although less” transfer possible simply by matching pointer 

, 


chances are it's actually smaller (5” x 5%”). The positions no need to read actual scale values 
answer is that the Bristol instruments have been minimizes reading errors — speeds operations 


“human-engineered”, making them easy to read, and 
. Dae w ’ CONTINUOUS OPERATION . . . complete unit can be 
clearly visible at greater distances 
oh retracted for inking pen, and for set point and zero 
The air-operated metracnarmic, which records 
adjustment without disturbing record or control 
pressure temperature, vacuum, flow differential 
pressure, and liquid level, offers these big advantages Get the whole story on the “human-engineered 
METAGRAPHICS — how they can help you get more 
SIMPLICITY fewer moving parts, fewer adjustments accurate measurements, faster and easier. Write us 
and less service required. Range changes can be mad today. The Bristol Company, |11 Bristol Road 
in seconds. True plug-in service Waterbury 20, Conn 


POINTS THE WAY IN ne 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


204 For more dete on advertised products, use Readers Service Cards, last page I ROL! M kl | | N | k 





What Suppliers Are Doing .. . 








Fn. =! 
Ls 
4S 


Schwab Scott Tragard 


Gustav Schwab, Jr., assistant 


nt for Drave Corporation sinc: 


pur hasing 
1951, 
firms 


nted manager of the 


pipe 


1As ‘ppc 


Marietta, Ohi fabrication plant 


saics 
Dis 
will 


Richard M. Scott has been appointed 
ntat for Wolverine Tube, 

Calumet & Hecla, Inc, He 
juarters in the compan 
Detroit and 


accounts 


repress 
} 


1s head 


eneral sales office in call on 


Wolverine’s wholesale 
W ' Lo t sich 


only n 


John O. Tragard has been appointed sales 

inager of Mason-Neilan Regulator Com- 
pany, Ltd., of Canada. He has been con 
! ted with the 


ment field for man 


ndustrial control equip 
years and previously 
with 


Hammel-Dahl 


serve sales executive 


cl It 
The Fox 


{ ompany 


capacities 


boro Company and 


Richard Moses, formerly general 
of Process Instruments and 
( harleston, W Va., 


sales and ser ce 


manager 
Equ pment 
has 
for Western 


( ompany, becorne 


representative 


Schwanhausser Ramsey 
Schwanhausser, executive vice 
1 ember of the ward of 
of Worthington Corporation, has 


Edwin J 


pre 


os a result of changes 


uf inate ent 


Hobart C. Ramsey, who has been 


of Worthineton, will 


serving 
pecone 
urd under the changes, 


ud Bruce, 


{ the executive 


who has been 
commit 
chief 
Searle s 


board 


ontinue is execu 
e E 
of the 
Br crt 

Worthington since 1921 
ofa iy 


retiring 
but will 
been a 


rector has 


and 


urd since 1929 


Jim 

mer of the r Ww 

Southern Engine & Pump Company has 
Beaumont, Jamison, an 
rraduate from the Universit 
recentl ed specialized 
Sc _  S & Pun ps 


tarters 


Jamison, Jr., has been named 


branch office which 


I cxas 


pened at 


Jamison 


9 


Moses Burgan Rice 
Supply Company, Tulsa, for the West Vir 
vinia area 

Dean Burgan has joined the technical staff 
of Electric Steel Foundry Company. H« 
will work in parallel with other supervisors 
n the company’s Metallurgical 
ment, For the last 12 
n the staff of Battell 


depart 
has been 
Institute 


years he 


Me morial 


Dr. 


William H., 

echnical staff of 
(Company He 
lesign and cast 
years Dr 
fromm 


Rice has also 
Electric Steel 
work on cast 
For the 


joined the 
Foundry 
will weldment 
fabrications 
Rice has been on leave ol 
Oklahoma A. & M. Colles 
working for his doctor 
State Collew 


past 
two 
ibsence 
for the 
ite it 


purpos ol 


Ciregon 


L. O. Calkins, Colorado district sales man 
The Fluor Corporation, Litd., has 
new Fluor district 
Calkins was for 
project 


Los 


wer for 
he ad a 
Denver 


been named to 


sales office in 
coordination at 


Angeles. Wil 


merly manager of 


Fluor’s home offices n 


* 


Sievert Gwynne 


O. M, 
{ the 
pany, 
trict 


Sievert, assistant district manage! 
Kansas City office of Elliott Com- 
ippointed Kansas City dis 


has been 


manager 


served B-I-I 


parts 


Robert M. Gwynne, who has 
Industries, Inc. 


assistant 


as serviceman, repair 


mace service manager and 
xhibit 1 
neinecr for the 


BK I Pacific 


named sales 


Angcles office ol 


has been 


Los 


Mmnaucer, 


W. G. Twyman, formerly manager of A 
P Green Fire Brick Michi 
in, has been named to succeed J, J. Offutt 
encral manager of A. P. Green Fire 
Brick ¢ ompany, Led... of Toronto, Canada 


( ompany of 


James J. Offutt, of A. P 
ippointed manager of Domestic and Cana 
dian affiliated companies of A, P, Green 
Fire Brick Company of Mexico, Mo 


Cree nh, has been 


E. Vernon Frost will engage in the engi 
und sales of all Pipeline Coating 
and Engineering Company products as a 


result of the of Frost 


neering 


recent appomtiment 


Twyman 


of the 


Calkins Brekelbaum Coleman 
I luc 7s 


will be 
district sale 


Hous 


transterred 


liam Bowles, formerly with 


ton district sales office, 
to Denver to serve is 


enginect 


EF. C. Brekelbaum has been 
sistant to the manager of Th 
Thew Shovel Company. He 


new assinninent, 


appointed as 
weneral 
will in his 
diministrati 


PSSulric 


status and have general authority on mat 


ters pertaining to methods 
control, 


powell 


Cheinec¢rine 


and quality covering the con 
pany's line of 


Brekelbaum 


195? 


shovels and cranes 


has been with Thew sine: 


Henry J. Coleman, chief of site dé 
ment in the Marketing department at 
Standard Oil Company (Ohio), 
appointed sales manager of Sohio's Petr 
chemical department at Lima, Ohio, Harry 
s. Knobel who has been with Sohio 
1950 in the Marketing Research, will su 
ceed Coleman 
n the Marketing departinent 


velop 
The 


has been 


since 


as chief of site development 


Offutt Frost 


listributor 
ilfornia Ay 


southern Ne id 


Ene 
the former firm in southern ¢ 


Ne w Me xic oO and 


neering Compan " 


Gulf Supply Advances 


Two to Vice Presidents 
l Deal Reese Ceeorge ] 


have named vice presidents 
Reese 
regional 
Houston 


Trageses 
of Gulf 


becomes vice pre 


ind 
been 
Supply Con pany 
dent 


headquarters in 


sales manager with 


and 
I raurect 


ind merchandising 


while 
erves as ie 


president 


manager, with headquarters at the cor 
it Beaumont, Texas 
joined Gulf Supply in 1947, and 
Houston dis 


Trageser has 


pany s home office 
Reese 


has recently been serving as 
trict sales 
“ th (; ilf Suppl 


P 
1947, serving as me 


manager beer 


since its organization i 
rchandising manage! 


and a member of the board of directors 


Alco Names Information Head 
Dana 1 
rector ol nf 


Hughes has been appointed d 
Loco 


has been acting hea 


ination at American 
motive Compan He ! 


com pat new hure iu sine? ,rovenll 





CATALYST CONTAMINATION 
CURED BY 
REMOVING ENTRAINMENT 
IN DISTILLATION UNIT 


Equipment Costing $15,000 
Pays Out in Under A Week 
For Large Southwestern Refinery 


It was not « difficult problem to trace th« 
cause of mounting catalyst losses to a cat 
init feed so poor in color that it was essen 
liquid from 


ould be 


tially black. Entrainment of 


the bottom of the still colurmmn « 


the only anewer 


Here was @ situation where a Metex Mist 


entrainment 


Would this 


Eliminator would remove the 


but what else might happen? 


knitted wire mesh separator cause exces 


sive pressure drop? How quickly vould it 


plugged by coke deposits and make 


becorne 


the column inoperable? 


Calculations by one engineer showed that 


the total cost of installing a 25-ft diameter 


Mist Eliminator, including designing and 


erecting supports within the still, wa 


approximately $15,000—less than a week's 
After considerable study th 


Mist 


catalyst loss 


decision was made, and the Elimi 


nator installed during the next routine 


turnaround 


When the first run of cat unit feed can 


from the remodeled crude distillation unit 


it wes crystal clear and water white 


Throughout the normal run no differential 


pressure across the screen was found 


Catalyst losses 


Mist E.lin 


was solved 


And the 


[he problem 
dropped sharply inator 


has paid for iteclf in a matter of days 


entrain 


Have 


analyzed your 


ings a Mist 


you really 


ment costs, and checked the sav 


Eliminator could make for you? Perhaps 


you are losing valuable end products in 


the exhaust stream. Perhaps you have a 


nuisance contamination problem. Perhaps 


the entrainment created in one vevsel is 


causing trouble in a subsequent operation 


Por entrainment is an inevitable result of 
and refining operations 


most processing 


Metex Mist Eliminators perform just on 
doing it 1 mere 


They 


function—and they are 


and more refining vessels every day 


remove liquid entrainment—efhiciently and 


economically wherever it may occur 


Why 


mn Metex Mist Eliminators 


not write today for more information 
Or better yet 


send data on your particular entrainment 


problem. We'll be glad to have our eng 
and send you our recom 


Metal 


neers check this 
Textile 


(Adv.) 


mendations and suggestions 


Corporation, Roselle, New Jersey 


For more dete on advertised products 


previousl mployed as 


public and personnel rela 
of Dixie Cup Cor 


Alco uw 5 


pany 
1952 


joined 


Pritchard Holds Open House- 

Business leaders of Kansas City, Mo., and 
out-of-town guests attended an open house last 
month at this new, modern office structure of 
J. F. Pritchard & Company at 4625 Roanoke 
Constructed of reinforced concrete, faced with 
ledge stone and brick to conform with sur 
roundings, the building incorporates approxi 
mately 46,000 square feet of floor space, in 
cluding basement. |t contains executive offices, 
a large drafting room, a conference room 
library and private offices 


Carbide and Carbon Announces 
Several Organization Changes 


Bate 

ils a beer 

new! F ited positior 

‘ duct 

w capacit Dr. Bat 

John \. Field, whe 

resident im char of sales 
nd related act 


ievelopment In 
mat will worr 
vas ft cently made 


devel 


Babcock & Wilcox Purchases 
Assets of Globe Steel Tubes 


of Clobe 
Milwaukee have been 
Babcock W ileox 


The isacts na Steel 
I itive ompat of 
yurchased by 1} 


pany 


siness 


directors | bet 
slobe 
holdings 


iad by the 


selling price was 


ompanics < i“ . ol { 
Tubes 


will 5 r thew 


wunced that it 
the Milwaukee 
Tubular P 


wee Readers’ Service Cards, test pag 


KOPR-KOTE 


THREAD LUBRICANT & SEAL 


THREAD & GASKET 
ANTI-SEIZE COMPOUND 


for Precision Threads, 
Studs, Nuts, Flanges 
and Gaskets 


KOPR-KOTE 
CAREAD Uppicant 8504 


* Copper Flake ond Meteo!’ 


Contains copper flake and metallic lead 


Provides complete protection 
against wear and tear — seizure, 
galling, leakage and corrosion 

For high temperature refinery 
service —stills, super heaters, 
headers, hand-hole and man- 
hole plates, cylinder heads, 
engines, heat exchangers, 
valves and pumps 

KOPR-KOTE will remain 
suspended and not deterioriate, 
dry out or harden, even when 
exposed to atmosphere. Imper- 
vious to air, water, steam, oils, 
ammonia and hydrocarbons 
when made up 








Major Refinery Reports: 

Using KOPR-KOTE extensively on return 
bends of our furnaces. One man can hot 
bolt the whole assembly in less than one 
day. Previously, one or two men working 
three days were needed to disassemble 
using other lubricants. KOPR-KOTE now 
allows this work to be done by one man 
in approximately four hours 


Order from your supply house 
or send for Technical Bulletin 








G-E Display Attracts 

The cutaway display of General Electric 
Company's Small Turbine and Supercharger 
department's 25-inch DP Turbine attracted 
much attention at the Iron and Steel Engineers 
Convention held recently in Cleveland. Shown 
above is L. W. Gilmartin, supervisor, Advertis 
ing and Sales Promotion, pointing out the 
numeious turbine features. The display is on 
actual turbine, cut away to show the features 


Appointments Announced in 
National Distillers Change 
Three 


nounced 


appointments have been an 
by National Distillers Products 
Corporation conjunction with the int 
gration of all its chemical 
" 


activities int« 
one vision 

Lee A. Keane ! president of | S 
Industrial Chemicals Company, Division 
f National Distillers Products, has 
samed director of chemical sales, and will 
all the 


beer 


t u har@e of the sales of corpo 
ration § hen 
Robert H 
lirector of production, 
sponsible for the 
ill the che 

nd its subsidiaries 
Dr. Stuart Schott has been 


ect of 


vical produc ts 

Cornwell has been appointed 
and will be re 
production act.vities of 
mical plants of the corporation 
named di 
and in charge 
sion which will conduct 


plant 


rese arch, will be 
arch div 
ch and pilot operations for 


/ 


ntire corporation and its subsidiaries 


( rnwell prior to his appointment, 
‘ ce president and member olf 
Hydrocarbon Re 
t has been assistant 
National Distillers 


tors of 


Dr. § 


Kaiser Steel Appoints Riggs 
Assistant Head of Planning 


s tercorne sasiat 
} ot Kase 
une time, Rol 
supervisor “en 
to Riggs 
Steel in 1949 and 


oined Kaiser 


; 
ed as research 


analyst, super 
tor ind as supervisor, mar 
Howard has been serving as 
st } of the 


naly ss supervisor 


neral planning 


FINI 


ROLEUM RI 


Laclede-Christy Appoints 
Chief Industrial Engineer 


Clinton B. Fleming has been appointed 
ief industrial engineer at Laclede-Christy 
sion of H,. K. Porter Company, In 
Fleming will be in charge of all in 
dustrial engineering at Laclede-Christy’'s 
plants was plant engineer 
for the Buffalo Steel division of H. K 
Porter Company and industrial 


for Kimberly Clark 


Adds New Subsidiary 

Philadalphia Pump and Machinery Con 
subsidiary of 
Meter President of 
company Joseph A 
preside nt is Wm. G. Hamil 
William Ashby serves as 
and treasurer 


Previously, he 


engineer 


( orporation 


pany Inc., has become ' 


American Company 
the former 

Eagan \ ice 
ton, Jr., 
secretary 


remains 


while 
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Three Join Hooker Staff; 
Plant Additions Announced 


James M. Young, III, chemical engi 
neer, and Robert P. Keating, chemist, have 
oined the process study group of Hooke: 
Electrochemical Co, at Niagara Falls, N.Y 

At the Gerald I 


joined the department at 


Gle sper 
Niagara 


sare time, 
Sales 
Falls as a sales analyst 

with the 
Research 
Keat 


was a 


associated 
Industrial 


‘ research 


Young has been 
Mellon Institute of 
Pittsburgh, as 
ing, prior to his 
lieutenant in the U. S. Navy 
Hooker announced that 
tures have added to the 


associate 


appointinent, 


new fea 
company § 


also 
been 


Yes, dehydration of vapor and liquid feed 


stocks in petrochemical processing is best 


accomplished with superior drying efficiency 
by use of FLORITE DESICCANT. 


Most economical of the granular drying 


agents, Florite has a longer service life, gives 


a low dew point depression, and aggressively 


resists ‘poisoning effects’’ which perma- 


nently destroy adsorption qualities. 


Let us prove that Florite is best suited for 


your desiccant requirements, too. Your 


inquiry will bring prompt response. 


FLORIDIN COMPA) 


Box 998, 


Adsorbents 
Desiccants 
Diluents 


Tallahassee, Florida 


For more dota on advertised products, wee Readers’ Service Cards, last page 6,7 
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other acids necessitates equipment with 
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ou with reflex 


as sulphuric, 


Jerguson can furnish 


or transparent 
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ind other 


ialtn nm various 
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corros 


Cares and Valoes for the 

Observation of Liquids and Leods 

JERGUSON GAGE & VALVE COMPANY 

100 Felleway, Somerville 45, Mass. 
Offices in Majer Cities 


Jerqueen Tress Gege & Volve Co., Uid., London, Eng 
Pétrole Service, Paris, France 
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Hercules Powder Revamps 
Naval Stores Department 


The Naval Stores department of Her 


ier Compas has been reor 


nclude two assistant general 
d thre new d sions ind 
imagers 
Langemeier, a5 
of Naval Stores 
for produc 
Fred Hogg 
neral nanaget 
nder the 


istant «a 
since 195 
aibvle tion and deve 
newly Ippo 
will be res} 


reoTrgan 


and thei 


wri ral (hemu d 
Vat imager Pine 

H. M. Wendle. manager 
i or Donald H 


Visior K na 

Chemicals d 

COxychen 
Sheftield 


sales in this mart 
nated. Dr. R. 8S. Geo 
ome director of development 


reorvanizatior 


ein 


reporting to 
tricw’ 


\ new Hercul 
held m the 


plant involvir 
chemical wndustry will 
te peration next month b the 
Stores department when the Hiewins 
at Gibbatown, N ] bewins the 
tion of «#y phenol and 
lirector } 
the past 1] cars 
director ol 


ortine 


nthet 


sales for tl 
1945. Wer 
of sales tor 
years 


t. Sheffield 


nt since 
tant director 
’ two prior 
has bee 
operations for tl 


Dr 
opment tor ti 


ind (score 


Hammond Iron Works Makes 
Tentative Expansion Plans 


Expands at Waterbury 
‘ Sales and Applica 
ne 1} Brist ( | Genken 
nto ’ bu Idis 


the cor 


row office 
entl ompleted at 
sat Waterbur Cons 


Constru I 


tion is near omy 
of the company's maz 
plant at Waterbury 


Heat 
t thy , 


leted on 
iulac 


treating 


xpansion turis 
facil 
reased 





When You Must 
Have COMPLETE 
Service... Call... 


® Consulting 
Internal Cleaning 
Testing 
Inspecting 


AGENTS FOR 


T. D. WILLIAMSON, INC. 
Pig Sigs © 


Machines * 
ings bd 


Pigs ° Tapping 
Pipeline Road Cross 
Casing Bushings 

Concentric Support Insulators * 
For Gulf Coast from Texas to Florida 
except West Texas 

issue Orders to T. D. Williamson 

Inc., Tulsa, Oklahoma or Houston 
Texas 


THE HOLCOMBE CO., INC. 


Graphite Anodes * Coke Breeze * 
Fiberglas & Asbestos Wrap * 
E-120 Asphalt Pipe Enamel * 
Metal Coating No.3 * 
Cable 
to Tod Pardral 


Tod Pazdral 


Lion 
Lion 
Selenium 


Send orders 


Rectifiers * 


PIPELINE SPECIALTIES 


2525 South Bivd. @ Houston, Texas 
Office Phone JA-1403 


Tod Pazdral 
Consulting & Supervision 
Home Phone MA.5680 


Jack Pelkey 
Sales & Service 


Jim McBrien 
Soles & Service 
Home Phone MO.5-8580 


GROVE SEAL oO” RING 
TON WELDING CLAMPS, HOOKS & DOL 
LIES @ FLEETLINE PIPE SADDLES & RE 
DUCERS @ H & M CUTTING & BEVELING 
MACHINES @ ANDERSON EQUIPMENT 


CO., HEAVY MACHINES @ ORDER FROM 
TOD PAIZDRAL 


VALVES @ TIP 
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De Laval Promotes Two To 
Top Engineering Positions 


UNIFORM, CLEAN 
ACCURATELY THREADED 
STRICT ADHERENCE TO inl 

SPECIFICATIONS Eng 


Engvall 


vall, tormerly chief 
ind Gear 

| St lurbine Compan 

VICTOR alloy Studs and Bolts have met the exacting , \ “eto emer knew oe | 


standards of the oil industry for more than 30 years. nee s former duties have 
Victor is accustomed to meeting your requirements pape Haverstick, wl 
of quality, price and delivery. Try VICTOR . aes Oe ; 
next time you need any fastening 


Write for the new, easy to use fess 


VICTOR catalog. | oat 
VICTOR PRODUCTS ( CORP. 


635 W BELM 


enginec! 
departments ol 


lr n 
t 


} 
il 


Oakite Representatives Meet 
Ninety-one techni 

: Eastern 

of Oakie Products, Inc 
or recently to 
and to hear co 


il service 1 pre 


witli tr ma ( nad 
share ndu 
experiences 


lescribe the 


properties 


Feat 


ntroduced 


Sure, we sell HOLES but our 


STRAINERS & FILTERS 


ARE MADE OF REAL QUALITY MATERIALS 
BY ‘MASTER CRAFTSMEN 
THAT'S rit eens 


fy “Cleveland.” 
reens ft indi 


> to One 


better serv 
elements 


TH 
WRITE FOR BULLETIN No. 7 E CLEVELAND WIRE CLOTH & MFG. CO 


1577 £. 79th STREET CLEVELAND 5. OnIO 


For more data on advertised products 


agepvRITE 


Insulated 
Thermocouple Wire 


Extension Lead Wire 
FOR 


PLATINUM COUPLES 
CHROMEL ALUMEL 
IRON CONSTANTAN 
COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
you can depend 
insulated wire 


requirements may be, 
on Gordon ‘'Serv-Rite 
for pyrometers——recognized as a stand 
ard of highest quality for nearly half a 
century. All '‘Serv-Rite’’ wire is now man 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment 


and operated by skilled technicians 


and machinery, supervised 
your guarantee of continued precision 
quality. In addition to 
stocks of all common types of wire, 


maintaining large 


Gordon will manufacture special insula 


tion, in long or short runs, to suit your 


individual needs and meet your mos! 


rigid specification 


All Types of insulation 


Fe 


lted Asbestos 


Asbestos Braid 
Weatherproof Braid 


Gi 
“88 Braid Polyviny Plass 
s 
Nylon Braid ie 
. d 
Stainless Stee! Armor d Bra 


Silicone Treated 


Cotton Braid Lead Jacket 


The home of SERV RITE” 
Full Particulars on Request 


(Ol 


CLAUD S. GORDON CO. 


Menviacture yrs & Distributors 
Thermocous ple juetrial f es 4 Ove 
Nemttenee 47 ntiols » Metallurgical Testing Machine 
Dept. 25 + 3000 South Wallace %., Chicage 16, II! 

cpt. 25 + 2035 Hamilton Ave , Cleveland 14, Obie 
| 
. 
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, Carbide Appoints Four 
Suppliers « ll ud Four new assistant district sales man 


agers have been appointed by Carbide and 
Carbon Chemicals Company, a Division 


discussions in which the representative 
, # Union Carbide and Carbon Corpora 


reported on the problems they encountere 
tior 
in plants and the sometimes unorthodox wR 


ways in which they solved ther 4. Corio has been appointed to the 


Newark district; R |. Hughes to the 
: : Philadelphia district; D. I Swartz, Jr 

Wolverine Key to Rasori to the aw olen district, and D. H. Merry 

Ferruccio Rasori, of Kolostat Heating to the Chicago district 

System, Lid., Montreal, Canada, was re 

cently presented the 1954 Wolverine Dia 

amd Ker Award by Wolverine Tule, Bonney Forge Elects Two 

Division of Calumet & Hecla, In The Spencer M. Mieras and Kenneth W 

sward, made annually since 1940, is given Foust have been elected to the board of 

for outstanding technical papers nm the directors of Bonney Foree & Tool Works, 

refrigeration field. Rasor: won the award Allentown, Pa. In addition, Mieras was 

for his articl Cooling Potential versus elected to the post of executive ef 

Specific Enthalp president 





NEW BOOK ANNOUNCEMENT... 


Off the press early in January—Order your copy Now 
for shipment immediately upon issuance 


The Chemistry of 
Petrochemical Reactions 


By Lewis fF. HATCH, Ph.D 
Professor of Chemistry 
University of Texas 


This 192-page, completely indexed volume is the only thorough 
and exhaustive treatise on the basic chemistry of reactions and 
processing of those products and intermediates popularly classified 
as petrochemicals 

A completely contemporary study, this book is an immediate and 
valuable reference for anyone engaged in either the chemical or 
refining industry 

In addition to the technical data, valuable commentaries on end 
use and market of many significant chemicals are presented in such 
manner as to make this book a practical working manual 

This new book is a complete presentation of the material orig 
inally published as an 18-part series in Petroleum Refiner. Revised 
to date by Dr. Hatch, these current and authoritative studies on 
petrochemicals are now indexed for easy reference by subjects or 
products 

Typical chapter headings include: Production and Reactions of 
Butadienes, Oxidation of Hydrocarbons, Nitration and Sulfonation 
of Paraffin and Aromatic Hydrocarbons, Alkylation with Olefins 


PRE-PUBLICATION PRICE: $4.50 A COPY 
Order your copy now for delivery in January via prepaid parcel post 


Address: Book Department 


THE GULF PUBLISHING COMPANY 


PF. O. BOK 2608, HOUSTON, TEXAS, U.S.A. 











ALCO Buys Pipe Fabricator 
And Opens New Dunkirk Plant 


American Locomotive Company has 
concluded negotiations for the acquision 
of the business, plant, machinery, equip 
ment and inventories of Central Pipe Fab 
ricating & Supply Company of Cincinnat 
Ohio. ALCO takes over the company from 
its joint owners, H. K. Ferguson Compan 
ot Cleveland and Associated Pipine and 
Engineering Company of Compton, Calif 

The new plant property consists of two 
buildings on 16 acres of land im an 
expanding industrial area some 0 miles 
north of Cincinnati The plant has a 
present capacity of approximately 200 
tons of prefabricated process and powell 
piping a month, ranging im size from 2' 
inches up to 24 inches 

ALCO will begin improving and ex 
panding the present plant facilities in 
mediately. Manufacturing space will be 
greatly increased, machine tools and 
heat treating equipment installed, and a 
railroad siding constructed 

ALCO’'s xpansion plan were mean 
while moving in other directions at Dun 
kirk, N. Y., where the company has com 
pleted ndustry'’s largest capacity plant for 
the commercial application of chemical 


nickel-plating 


Company Changes 


John A, Field has been appointed M 
president of Carbide and Carbon Chemi- 
cals Company, a Division of Union Car 
bide and Carbon ( orporation In this 
capacity he will be re sponsible for sales 
developme nt and related activities includ 
ing the companys fellowships at Mellon 
Institute, in Pittsburgh. Field recentls 
returned to the company after a six-month 
leave of absence to act as assistant ad 
ministrator of the Business and Defenss 
Services Administration, U.S. Department 
of Commerce Fred Raible, formerly 
sales representative for The Trane Com 
pany in its Pittsburgh office, has been 
named manager of the West Hartford 
(onn., office 


Cedric Beebe has joined the staff of the 
Application Engineering group at Liston- 
Becker Instrument Company, Beebe was 
formerly in charge of the physical analyti 
al laboratory of the Koppers Company ir 
Pittsburgh J. L. Parker, Southwestern 
representative of The Girdler Company's 
Gas Processes div s10n, has moved his of 


fice to 301 Wright Building, Tulsa 


Cc. A. Olsen, president of ( \ Olsen 
Manufacturing Company, has been elected 
to the board of directors of York Corpora 
tion, 


George W. Kessler has been appointed 
chief engineer of The Babcock & Wilcox 
Company's Boiler division. He formerly 
served as an assistant chief engineer of the 
division Ray BE. Fleeson has been 
pointed to the sales staff of the Chi 
listrict office of the Babcock & 

Tubular Products division. Since 
Fleeson has been in charee of the 
land sub-office of the Beaver Falls, 
listrict sales office 


William F. Tiernan, Jr., has been ap 
pointed director of purchases of Catalytic 
Construction Company, succeeding John 
lr. Hoffman, recently deceased. Tiernan 
has been serving as assistant to the vice 
president in charge of engineering 
Dr. J. Peter Kass has resiened as director 
of research at Atlas Powder Company but 


will continue to serve as a special con 
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serving the Foundry needs 
of the Petroleum Industry 


SERVICE 
FOUNDRY 


Today, more than ever, the needs of the Petroleum 
Industry are more varied and exacting than ever 
before. And today, better than ever, Service Foun- 
dry engineers stand ready to assist you, to render 
the quality workmanship that has made their name 
famous throughout the Oil Industry 


SERVICE Founpry a division of AVONDALE MARINE WAYS, Inc. 


416 Erato Street, New Orleans, U. S. A. P. 0. Box 1030, New Orleans, U. S$. A. 
Cable Address: ‘Serfdry” 


PECIALTIES.... 
<eS oee ‘your plant run Smoother 

















have developed to simplify main- 
tenance, reduce costs and step up 
performance in your steam plant. 


here are a few of the many we 
Flowrites of vorious sizes 


Air erosion of tube inlets con be com 
betted by Fiowrites, sometimes colled 
inserts” or “weori sleeves.” Flowrites 
serve as @ repleceable wearing section 
and ore fitted to the inlet ends of tubes 


14% 


Fiber Plugs 


The right type of tube plug will eliminote 
many operating difficulties. Only fiber 
plugs have proven completely satisfactory 
in stock for all standard tube sizes 





We carry these items in stock in 
standard sizes for prompt deliv- 
ery, or special sizes can quickly 
be made to order. Descriptive 
Bulletins sent on request. 


CONSECO PRODUCTS 


Bevel Gears 
Instrument Repair 
Service 
Blackburn-Smith 
Filters and 
Grease Extractors 
Metal Spray 


Retubing Condensers 
Evaporators 
Air Ejectors 
Heat Exchangers 
Flowrites 
Tube Plugs 
Conco Plugs and 
Guns 


Bulletins Available for Above Items 





Conce Gun and Plugs 
For slime, algae, vegetable matter or soft 
flaky scale p mE, use the hydraulically 
opereted Conco Gun and Plug Can be 
fitted with adapters and plugs for ony 
size tube 


WS WHS 


Bevel Gear Universal Joints 
Bevel Gear Universal Joints are designed 
and built to give positive transmission of 
torsion regardless of shaft angle A sim 
ple, flexible and economical solution to 
the problem of shaft line-up 





| <i> Condenser Service & Engine 


ering Co., Inc. | 





56 BLOOMFIELD STREET, 


HOBOKEN, WN 4. 


HOBOKEN 


For more dota on advertised products 


3-4425-——WN 
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7-0600 


ONE HEATER DOES JOB OF THREE © 


witn seins OnE Control 


Multiple Coil Heating Cuts Costs... 
Is More Efficient .. . Requires Less Space for Catalytic Reforming 


mits independent operation of more than one coil 


Zone Control of Selas Gradiation Heaters per- 
in a single radiant setting. By proportional varia- 
tion of absorption rates in accordance with maximum 
allowable tube wall, film or process temperature 
whichever is limiting each section of the heating 
surface is more effectively utilized thereby 
minimizing residence time and pressure drop 
Selas Gradiation Heaters are currently in opera 
tion in most of the major catalytic reforming proc 


eases and provide: 


for more dota on advertised products, use Readers’ Service Cards 


e Compact heating units with multiple coils and 

absolute temperature control in a single radiant 

chamber 

e Flexibility in shaping the heating curve. 

e Complete combustion with little or no excess air. 

e Prolonged tube life-—-lower maximum tube wall 

temperature, through more uniform circumferen- 

tial heat distribution, minimizes corrosion rate. 
Where two or more process streams require separate 
heating you'll find it worthwhile getting the facts 
on Selas Gradiation Zone Control. Let us send you 
our bulletin on selection of heaters for petroleum 
refining. 


FLUID PRO 


last page 








Need Plain or Jacketed 


CORRUGATED METAL 


Call CHICAGO-WILCOX 
for PROMPT ATTENTION 


iderstands che 


Chicago- Wilcox 
gasket requirements of refineries and 
is equipped to supply all types of 
gaskets, inclu ling plain or acketed 
corrugated metal gaskets like these 
Made of ingot iron, aluminum, stain 
less steel, copper, brass, nickel, and 
monel in all sizes and shapes 


Send specifications for quotations 
and prompt-delivery schedule. 


di il@ teed) ites) @ i icmaes 


703 Avalon Av } 9 





REPAIR LEAKS 


leRiiia €9 £812 7.0 0,82, BES 4 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leeks of joints Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock 


SKINNER-SEAL COLLAR LEAK CLAMP — de- 


- to stop every type of collor leok in 
oil and gos lines. Sizes: 2” to 13" inclusive 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.5.A 


Jan wary 
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sultant to the company Dr. Robert 5S. 
Rose, Jr., now associate director, has been 
director of the Research 


named acting 


department 


Worthington Names Feldmann 
Executive Vice President 


As a result of recent chanees at Worth 


ington ( orporation sec first pune ot this 


Feldmann 


section Walther H 
Feldmann, vice presi 
dent in charee of sales 
lor the past four years, 
has become executive 
vice president He 
succeeds Edwin J 
Schwanhausser, who 
has been elected 
dent 

Thomas J. Kehane, 


ormeri is stant vice 


presi 


president and gene 


ed Feldman: Butcher 


\ president in chare $ 

Charles A. Butcher has been named ce 
president for planning. He joined Worth 
ington ww YoU a issistant to the 


president 


General Precision Equipment 
To Control Griscom-Russell 


Under the terms of an agreement with 
1 substantial majority of the shareholders 
t The Griscom-Russell Company, Mas 
sillon, Ohio, General Precision Equipment 
(Clompat New York, will 
portion of its stock for stock in 
Russel awre 
will f iit im a 

eral Precision Equ pment 

om-Russell, founded in 1912 

heat transier 


exchanee a 
(sriscon 
ement, I onsumated 


transfer of control 


manutacturer ot 


equipment and water purifers for the 


petroleum, power and chemical industries 
ind for naval and merchant vessel 
sales in the first nine months of 1954 were 


$10.74 


Dow Department Appoints 


Two Field Representatives 
I wo fie Id 


charge of technical assistance im the 


repre sentatives to ty 

lustrial uses (ol plasti coatin on 

West Coast and in the Southwest 

been appointed by the Plastics cde partr 

of The Dow Chemical Company 
William B. Guerrant will handk 

nes technical ser © activities in Gee 

Florid North Carolina, So 

and Alabama } 

Dow Atl 


1 more data on advertised products 


Take a look at the tail pipe of the valve 
pictured here. Notice that it is adjust 
able in relation to the body of the valve 


This “floating” feature adds flexibility 
in mounting. It compensates for imac 

curate center-to-center gage assemblies 
of variations in tank tappings...up to 
%y”. Since a normal gage and valve as 
sembly involves four threaded con 
nections, the time saved in installing 1s 
appreciable In addition, mounting 
stresses are climinated 


Penberthy FLOAT 
ING SHANK com 
pensates ft rup to % 
Variation in center 
to-center distances of 
tank fappings of 
Mage assembly 








The FLOATING SHANK principle is 
a patented feature available only on 
Penberthy Gage Valves and at no extra 
cost. Ask your supplier to furnish these 
valves for a// your Rage requirements 

new installations and replacements. Use 
the coupon to obtain detailed informa 
tion on the Penberthy line of Liquid 





PENBERTHY 


Level Gages and Gage Valves 
INJECTOR COMPANY 
Division of Buffa 


sn MY 


1242 Helden Avenue, Detroit 2, Michigan 


Please send Catalog *# t 


e Cerds, last poge 











FOR 
LOADING 
LINES 


“ 


Org 
Toad Style 5043 


ERE is why users like BARCO’S new 

all-steel Swing Joints for loading and 
unloading gasoline, oil, lube oil, LP gas, 
petrochemicals and other fluids: 


BALL BEARING AND O-RING EQUIPPED—In Barco 
Swing Joints, the ball bearings do not fall out when 
joints are taken apart! Long bearing provides ade- 
quate pipe support. Special O-ring seal eliminates 
frequent gasket replacement. Seals on pressure or 
vacuum. Leakproof service over wide temperature 
range, ~ 40°F. to 225°F 


LONG LIFE—New “‘Bar- Moly” dry lubricant process 
gives a permanent anti-galling, corrosive-resistant 
finish to moving parts. This, combined with routine 
lubrication, insures longest possible maintenance- 
free service 


EASY MAINTENANCE — Joints can be disassembled 
for inspection without disconnecting piping. O-rings 
are easily renewable in the field. Frequent greasing 
not required to maintain sealing 


MANY STYLES — The Barco line is complete with 


single swing, double swing, and counter-balance 
styles to meet every need. Sizes 2°, 24", 3", 4” 


BARCO MANUFACTURING CO. 


Style 5042 


Be, 
Style 5049 


i} 


Style 5040 


Style 5045 

| 
He 
v 


Style 5048 


Style 5050 








5428 HOUGH STREET 


Barrington, Hlinois 


Worldwide Sales and Sewice 





For pl a ‘ fo | on 
Berce Swing Joints, ask for o 
copy of Catalog 400. 
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Coast, and will make his headquarters 
the company § Los Angeles office 

Guerrant joined Dow in 1959, Sim: 
in 1952 


General Electric Announces 
Major Executive Changes 


Major changes in its executive office 
organization have been announced by 
General Electric Company. They include 

Formation of the Distribution Grouy 
composed of the Apparatus Sales division 
the General Elecrtic Supply Company 
International General Electric Company 
and the General Electric Credit Corpora 
tion. The Affiliated and Forcign Con 
panies Group is discontinued 

Appointment of executive vice president 
Henry V. Erben as group executive ir 
charge of the new Distribution Group and 
of executive vice president Robert Paxton 
to succeed Erben as group executive is 
charge of the Apparatus Group. Canadiar 
General Elecrtic Company becomes a part 
of the Apparatus Group 

Election of John W. Belanger as ar 
executive vice president and appointment 
of Belanger as group executive in charge 
of the Industrial Products and Lamy 
Group, succeeding Paxton. The X-Ray de 
partment becomes a part of the Industrial 
Products and Lamp Group 

The changing of the name of the De 
fense Products Group to the Atom 
Energy and Defense Products Group an 
the assigniment of group executive respon 
sibility to vice president Cramer W. L. 
Pierre, who succeeds Belanger 

Indicative of the significance the com 
pany is placing on atomic energy activ 
ities is the announcement that the Defens« 
Products Group will now be known as 
the Atomic Energy and Defense Products 
Group, LaPierre, who has been assigned 
group executive responsibility, also will 
continue as gencral manager of the Air 
craft Gas Turbine division which, together 
with the Atomic Products division and the 
Aeronautic and Ordnance Systems divi- 
sion, will comprise the group 

Group responsibilities for the Appliance 
and Electronics Group remain under 
executive vice president Roy W. Johnson 


New Barge Wil! Transport 
Shell Anhydrous Ammonia 


The largest barge ever constructed for 
the transportation of anhydrous ammonia 
has been launched by Bethlehem Stee! 
Company at its Beaumont, Texas, yarc 
Specifically designed for its unique task 
and featuring a ship-shaped, rather thar 
barge-like, bow, the vessel is part of a 
multimillion dollar program of Shel! 
Chemical Corporation to supply farmers 
and industries of the Pacific Northwest 
with the compound 

The craft bears the name Ammonia 
Mariner and is under construction for 
Tidewater-Shaver Barge Lines of Portland 
Ore. Tidewater-Shaver will use it to trans 
port ammonia from Sheil’s plant at Pitts- 
burg, Calif.. to a new Shell terminal at 
Portland. The barge has an over-all length 
of 252 feet, beam of 48 feet, depth of 18 
feet and a capacity of 1680 tons 


Aloyco Marks 25 Years 


Alloy Steel Products Company, Linden, 
N. J., is now commemorating its twenty 
filth anniversary as producers of valves 
Aloyco recently completed a substantial 
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For fast, accurate buying decisions, 
reach for the Refinery Catalog. Hun- 
dreds of manufacturers have their 
equipment and services catalogs filed 
between its covers. Here’s the infor- 
mation you need for adequate com- 
parisons. Cross-Indexed for easy ref- 


<> erence. 
You will save time by using the Ke- 


Watch for this sign finery Catalog as your guide to wise 
f Customer Servic buying decisions. 


THE 
UNIVERSAL 


EFINERY CAT ae 
GUIDE FOR 


REFINERY 





BUYERS 
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xpansion of ts I lities, making the 
orld’ s largest manulacturer of corrosiu 
tant valves exclusively 


Conoflow Holds Conference 
For Sales Representatives 


A sles o1 ' ne nierence 
ently b Conotiow Corporation tor 
repress ntative st the cor pany & exes itive 
Mlices in Philadelphia 
Dwenty-sever sale pe rsonne!l 
ianulacturer representative loca 
count ttended the conferen 
“nied in the three-da session 
outhnu (onotlow policies 
‘ ples grap? er neering talk 


netratior " i presentation 


Tuloma Builders Plans 
New Headquarters Near Tulsa 
luloma Builder Ine { I ulsa ha 


announced plans for new three 
he sdquarters southeast of 
the buildings will be a twe 
1 will house offices 
firms engineers I he 
be used for warchousi 
sintenance, weldin ind faty 
The office building will contain appr 
matel OU square teet of Noor spar 
the two warehous shop and faby 
’ ' ' 


buildings il i if {8 


Edwards Group Talks Sales and Production— 


New developments in the production and use of wire rope came under discussion at the recent 
annual sales meeting of E. H. Edwards Company, South San Francisco, Calif. Sales efforts on 
behalf of the company’s Sterling Steel wire rope were also planned for the coming year at the 
meeting, which was attended by: left to right, back row—Paul Sanderson, Los Angeles regional 
manager; Fred Butler, Portland regional manager; Ralph Brown, Seattle regional manager; Russ 
Reeves, Houston regional manager; Rudy Steinbruck, South San Francisco; and, front row—Sterling 
Edwards, president; Russell Hendrick, vice president in charge of sales, and Kermit Williams 
executive vice president and treasurer 


Sales Head Named in Expansion Turner Gets New Post 
Charles J. Schleeweis has been appointed C. W. Turner, for the past five and a 
les Manager in connectio with a ger half years supervisor of dairy industries 
il expansion of ties a Johnsto sales for Diamond Alkali Company, has 
ul p (on par oO le six years been promoted to manager ol specialty 
mn Pury sales. He will be responsible for directing 
! ind correlating merchandising programs 
for Diamond's branch sales offices with 
those of independent chemical merchants 


DESIGNED FOR YOU! 
FOR ees , , 


FOR ES , 


What's your product . . . gasoline, butane, anhydrous 
ammonia? No matter what it is, Lubbock Machine and 
Supply Company can manufacture a transport tank 
that’s engineered for your product and priced for 
your budget. Your transport tank from Lubbock Ma- 
chine and Supply will carry the maximum pay load for 
your state, fit your individual trucks, and conform to 
state highway and ICC regulations. Write today for 
information regarding prices, pay loads, our easy 
budget plan, etc. 





LUBBOCK MACHINE & SUPPLY CO. 


P.O. DRAWER 1589 PHONE 2-526] LUBBOCK, TEXAS 
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DOLLINGER DELIVERS 


JIGSAW 
STEEL 
PUZZLE 


Nearly 800 tons of steel by Dollinger went into the erection of 
this new Suntide Refinery. Structural steel framing, tower plot 
torms, walkways and yard pipe supports were delivered in proper 
sequence—on time—with each integral part accurately fabri 
cated. The result another economical erection job with steel 
by Dollinger. The Lummus Co. was designer and erector 








LLINGER 


ay DO 


For more than 50 years quality 
producers of structural steel 
and plate steel. 


AROUND 


THE JOHN DOLLINGER, JR., INC. 


WORLD BEAUMONT, TEXAS 


=" stair treads custom 
==" made to your exact 
a) 


size . . « Here for the first time is « 
really SAFE stair or ladder step, combining 
the proven features of Safety GRIP-STRUT 
material with a double locked carrier plate 

to provide additional safety:over present 


own individuel 

size of the factory, 

the cost is amazingly 

low you con buy « 

Standard 16° stow tread in lots 

of 50 for $2.46 each. Prices 

proportionately lower in greater 
quentines. 

Distributors in all principal cities. Con- 

sult your classified telephone directory 


RIP- STRUT division 


The Globe Company 
Monulacturers since 1914 
4008 5. Princeton Ave. + Chicago 9, illinois 


For more data 


LEKTROMESH 


THE UNIQUE SOLID-METAL SCREEN 
Distinguished for its 


WSTABILITY in use 

* UNIFORMITY of Hole Size 
* WORKABILITY in Manufacturing Processes 

* DIVERSITY of Applications to Research and Production 


Electro-deposited in pure copper, pure nickel, or nickel-on- 
copper in regular commercial production with counts from 
25 w 400 per inch in lengths up to 100 feet and widths up 
to % inches with tolerances on hole size and thickness 
suitable for the most critical uses LEKTROMESH is ideal 
for precise filtration, for fabricated products such as fuel 
filters and electronic shields, even for distinctive decorative 
screens with an integral pattern. For full details let us send 
our Bulletin on LEKTROMESH. Address Departmen, 16 





oan 
THE ¢. 0. JELLIFF MFG. CORP. 


wiht MESH PARTS 
wer crore 
STRAINERS . FHTERS 


CONNECTICUT 


DIPPING BASKETS 
LERKTROMESH 
RESISTANCE Wine 


SOUTHPORT 





for accurate 
temperature 
indication 


“ DILLON 


screw-in thermometers | ; 
' 

low cost many uses | | boilers 

|, kettles 


Simple construction makes Dillon stainless 
steel DIAL THERMOMETERS both low in 
cost and easy to use. Can be screwed into 
equipment o: floated on liquids, May be 
inserted directly into molten lead, DIALS 
ARE EASY TO READ EVEN FROM A Dis- 
TANCE. (214, 3’ and 5” diameters.) 

All popular F. and C. ranges PLUS spe- 
cial ranges to order. Stems from 3” te 
72''. Pressure-proof for over 3476 P.S.1. 
Moisture sealed. Overload protected. 
Guaranteed Accurate. 


liberal quantity discounts 


Write for your free copy of 
bulletin No, 3. Gives com- 


plete engineering data and 
price information 


W. C. DILLON & CO., INC. 


146285 Keswick Street, Van Nuys, Calif. (Suburb of Los Angeles) 


mm advertised products, use Readers’ Service Cards, lost page 
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West Springfield, Mass 
Gilbert & Barker Mfg. Co roronto, Canada 
West Springfield, Mass 


Gentlemen 


Please send me brochure on the Gilbarco Electronic Tank Gauge 
NAME 
COMPANY 


ADDRESS 
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NOW YOU CAN MAINTAIN 
100% GREATER ACCURACY 


This coupon will bring you full 








information on a revolutionary 


NEW ELECTRONIC 
TANK GAUGE 


The new Gilbarco Electronic Tank Gauge, the result of 
years of laboratory research and field testing, actually 
measures electronically. No adjustments needed for vary- 
ing specific gravities or viscosities. Can be installed 
without taking tank out of service. Liquid is measured 
with a degree of accuracy never before approached by 
any other method of gauging. And equally accurate 
readings can be made at remote points. Get full informa- 


OE Ce RC: SRN 





tion on this revolutionary new gauge today. 
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Worthington Shows Machinery— 


An education exhibit of basic industrial 
machinery was opened to the public last month 
by Worthington Corporation at 99 Park Ave 
nue, New York 

Nearly all of the displays in the unique ex 
hibit, port of which is shown above, are of 
the visitor-participation type where, by operat 
ing the models themselves, the visitor gains an 
understanding of various machines and how 
they are used 

A feature of the exhibit is a three-dimen 
sional diorama, “Worthington City.” Iluminated 
color photographs above each related activity 
in the composite model show how Worthington 
products are used in industrial operations. 


detergecnts 
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other 
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Hercules Powder Elects 
Fulenwider Vice President 


Election of new 
appointment of two department 
eral managers have 
Hercules Powder Company 

John J. B. Fulenwider, general manager 
of the Hercules’ Cellulose Products de 
partment and member of the board of 
since 1945, was elected 
member of the 


" vice president and 


gen 


the 
b 


been announced 


directors a vice 
executive 


president, and 


committee 
Named 
eral 


Fulenwider as geen 
Cellulose Products 
lepartment was Elmer F. Hinner, a mem 
# the board since 1952 and 
12 of the company’s Virginia Cellu 
1950 


assistant 


to succeed 
manager of the 
ber general 
man r 
lose department since 
(; 
f 


was nati 


genera 


ar 
} 


(rum 
Cellulose 
ed general manager 
to succeed Hinner 


Edward 
luc ts 


nanager the Pro« 
f 
‘ 


partment 


\ ( 


rev ! ellulose 


Honeywell Buys Doelcam 


M nncape lis- Honeywell Re gulator Com 

has purchased all of the outstanding 
stock of Doel Corporation 
Mass., manufacturer of 
nstrument and conrtol equipment for air 
rait and industry uses 

The New Eneland firm 
main armal administrat 
Bostor another 


par 
apital art 
2 


08tONn, precisior 


which has 


off 


eneinecrine 


ces 


plant 
and 


plant 


RY 


Ml 


ot 
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if it's 
Stainless Steel Plate 


auy sz ..auy shape 


YOU save at 
G. 0. CARLSON, INC. 


YAVING anything is a tall order today. However, at G. O. 
) Carlson, Inc. there's a saying that goes like this... “we 
make it easy for our customers to do business with us.” 
This means that Carlson customers save time, save effort, 
save money. How? First, through Carlson experience— years 
of experience in handling stainless steels exclusively. Then, 
Carlson specialists know how to make the most out of every 
pound of material and efficiently use Carlson's special equip- 
ment for cutting stainless steel to shape. And finally, custom- 
ers pay only for what they want—and nothing else! 

The segment of a tank head illustrated is typical. Made of 1'’ 

thick, Type 302 stainless steel, the head blank measures 210 

in diameter and weighs approximately 9900 pounds. So accurately 

was this segment produced that no “truing up™ of the abrasive cut 

straight edge was required prior to welding two segments together 
It is this unique ability in handling difficult work that makes 
customers enthusiastic about the G. O. Carlson, Inc. services. 
For your next job in stainless steel plate .. . let Carlson do it, 
Your inquiry will receive prompt attention. 


Stainless Steels Exclusively 


ARLSON we. 


I Finish) 


Plates * Plate Preducts « Fergings + Bare + Sheets (Neo 


THORNDALE, PENNSYLVANIA 


District Bales Offices in Principal Cities 
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than ever your 


best buy in 
AIR-COOLED 


Applications 


The fin-fan exchanger is readily aday table to practically every 
con lensing ind cooling aj ' lication parti ularly when the use of 
cooling water involves problems of supply cost, scale or corrosion 
Such flexibility is just one f many) atures, which mal 


G-R fin-fan your be 


Advantages 


Many important design and construction advantages are ince 
in the fin-fan. These include 10 effective cooling surface 
maximum heat transfer aftorde <clusive G-R K-Fin Cooling 
Sections; fully prefabricated stru predrilled supports, providing 
for addition of future units; pla bell-typ fan ring maximum 


efhciency with minimum hors 


Installations 


More square feer of K-Fin tubing, which forms th 


surface, are being used in more types of air-co 
than any other design. Reason? Dx pen lable rat 

workmanship backed by over 85 years 

in buil ling quality heat transfer apparatus for 


all over the world 








Dependable because 
completely G-R 


The new G-R fin-fan, completely G-R, can 
be depended upon for structural 
strength, peak operating efficiency, ease 
of installation, operation and mainte- 
nance. It is a complete self-sustained unit 
combining the best transfer service 
available with tested and proved air 
circulation equipment. As a result of 
exhaustive tests conducted on the com- 
plete equipment over a six month 
period G-R can offer you guaranteed 
performance based on actual test data 

nis i$ just One more important reason 
why the new G-R fin-fan is your best 


buy in air-cooled heat exchangers 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


CC 


HEAT TRANSFER APPARATUS 


For mors data on advertived products, use Readers Service Cords, last page 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


fin-fan Air-Cooled Heat Exchanger 
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laboratories in Newton, Mass., would bx 
operated as a new division of Honeywell 
There will be no change in the manage 
ment, headed by John J. Wilson, presi 
dent and founder of Doelcam 


Bailey Meter Sets Up 
Two New District Offices 


Oe iti i aay 


Stair treads by BLAW-KNOX 
Byers Krusemark 


New datsict ffcas hove benm ssh , you can easily make 


lished by Bailey Meter Company, Cleve- 
land, Ohio, at Dallas, Texas, and Memphis, 


'?'D Krusemark is manager of the new every step a safe step 


Dallas office, which covers northern Texas 


and northwestern Louisiana. R. E. Byers ‘ ‘ aa ; 
“ eae of the Memphis office, which Indoor or outdoor, you can rely on Blaw-Knox Stair Treads to provide 


includes western Tennessee, northern Mis the safety you want in your plant. 
sissippi and all of Arkansas Designed for tremendous strength against impact, these stair treads 
are made with twisted cross bars and rolled diamond checkered plate 

Chapman Valve Elects Cochran nosing as illustrated. 

President, General Manager But, when desired, you can get treads with a twisted cross bar nosing 
Ernest Cochran, formerly executive vice or an abrasive nosing. And for specially slippery conditions we can 

president, has been elected president and supply you with serrated cross bar treads 

general manager of The Chapman Valv Just tell us what your application is and we'll offer our recommenda 


‘ F ) P ceeding John ‘ 
Manufacturing Company, suc ding Joh tions as to the beat type of tread for your job 


J. Duggan, recently deceased 
Cochran has been with the company h 
dose TAG. Me ten Gaved ta Geeaees Only Blaw-Knox Electroforged 
capacities, including manager of sales and - . 
cagiseteiaan, vee peedduas” tall, “Unt Steel Grating and Stair Treads 
February, 1954, executive ce president e 
Herold G. Dickey, president of Moor —have these five exclusive features: 
Drop For ig Company, Springfield, 
M has lected to the directorat ~~ 4 ‘ , 
of Chapman Valv 1. rigid one-piece construction—easy to install 


all surfaces accessible—easy to paint 


GHerine 


New Research Center Opened YO, sree 


A new reseat 


Colo., by Micro Switch, a division ol 
Minneapolis-Honeywell Regulator Cor 


It will s ipplement research activities 


maximum open area—for light and ventilation 


2. 

eBay mot tang core 8 — sane 3. no sharp corners to clog—self-cleaning 
4. 
5. 


nducted at the division’s main office and 
Freeport, Dl. Wilbert Martin 

ector of product research and 

n charge of the new A short note will bring you a copy of new Bulletin No. 2365-R 

out ten engineers and techi 


non-slip twisted crossbar—safe footing 


a dimensional sketch will bring you a quotation 


employed 


Trucks Get UL Approval BLAW-KNOX COMPANY 


Clark Equipment Company, manufa 2005 Farmers Bank Building + Pittsburgh 22, Po 


turer of materials handling equipment, has 





received Underwriters Laboratories ap 


proval and listing of its complete line of BLAW-KNOX EQUIPMENT DIVISION 
solic ed dustrial fork lif ucks pov 
‘ _ lu a fed pe wale im hy agi GRATING DEPARTMENT 

Ihe approved line ranges in capacit 


000 pounds to 7000 pounds 


GRATING APPLICATIONS: floors + platforms + walkways + catwalks «+ stair 


Witco Elects Vaccaro treads + fan guards + shelving + and many other uses, both outdoors and in 
Michael D. Vaccaro has been elected 


| 


doors, for versatile steel grating 
president n charge of eastern sales 
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CHASE WAREHOUSE STOCKS: Houston,* Los Angeles, 


New Orleans, Tulsa** 


*Handied by Standard Brass & Mfg. Co 
**Handied by Vinson Supply Co 


Chase 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Headquarters for Brass & Capper sain office omty 


enw ind snegmis Waneapeis Phiedeipha v i= 
Detie a feemes Of) We Newet Pottster gh ben |r anersee 
(sand Ragats (an Angetes New (rieens $= Providence Seat te 

Yous tea Mf jwouder few Tork oc hes!= Wetertury 


For more date on advertived products, use Readers’ Service Cards, last page 


Chase’ Antimonial Admiralty 
resists dezincification—adds 
years to heat exchanger tube 
life! Chase Antimonial Admiralty Heat Ex- 


changer ‘Tubes contain the right amount of anti- 


mony needed to resist dezincification and other 
forms of corrosion. That's why Chase tubes last 


.* 
so much longer! 


And antimony will not weaken the tube in other 
ways! That's why Chase tubes stay sound through 


years of adverse conditions in the field! 


When you replace Heat Exchanger Tubes, or 
plan a new installation, get the benefit of extra 
years of service. Insist on Chase Antimonial 


Admiralty. 


Learn more about corrosion problems, and how 
Chase can help solve them. Send for free Chase 
Condenser and Heat Exchanger Tube Booklet. 
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for Witco Chemical Company. He was 
formerly eastern sales manager 


Cothran Wins Oakite Award— 


WwW. W. “Wes” Cothran, left, receives the 
1954 D. C. Ball Distinguished Service Award 
trom John A. Carter, president of Oakite Prod 
ucts, Inc. Cothran has represented Ockite in 
Indianapolis for the past 2! years. The award, 
named in honor of the founder of the firm, is 
given annually to the Oakite technical service 
representative who has rendered “exceptional 
service to industry.” Cothran received the 
plaque at the company’s Midwestern technical 
sales conference held recently in St. Louis. 


ACF Buys Equipment Firm 


Engineering and Research Corporation, 
Hyattsville, Md., has been acquired by 
ACF Industries, Inc. The former company 
s engaged in the production of aviation 
and electronic equipment with some $24 
million in orders on its books. It has a 
large plant and production facilities on 
a 232-acre plot of land within seven miles 
£ Washington, D. C 


To Offer Related Processes 


The Chemical Plants Division, Blaw- 
Knox Company, Pittsburgh, has been li- 
censed to offer two related reforming 
processes developed by Hercules Powder 
Company, Wilmington, Del 

The hydrogen and olefins processes both 
itilize alloy tubes set virtually in furnaces 
f similar design operating at high tem- 
peratures 


Mexico Refractories Expands 


Assets of the Niles Fire Brick Company, 
Niles, Ohio, have been purchased by Mex- 
co Refractories Company These assets 
are valued at about $3.5 million. Annual 
production capacity of Niles Fire Brick is 
more than 25 million silica and fire clay 
brick 


Graver Opens New Office 


A new Texas district office has been 
opened in Houston by Graver Water Con- 
ditioning Company. It will be managed by 
James J. Hanratty, who has been with 
Graver many years, and will serve all of 
New Mexico and Texas except the north- 
ern part of the Panhandle 


Du Pont Reassigns Rogers 


John D. Rogers has been named engi- 
necr on new product development for the 


January, 1955 

















In Addition to These 
Operating Advantages, 
Benefits in Field Service 
Include... 

@ Easy glass or gasket replacement 


and gage cleaning facilitated by 
fully accessible RAISED FACE 


@ Correct alignment in reassembly 


@ Repair of gasket surface without 


removing assembly from vessel 


A, Perfect alignment ot trame 
with glass and gasket assured 


leaks or glass breakage minimized 


B. « overt completely encloses 
sides and ends of glass and gasket 
thereby preventing blowouts and 


danger of accompanying hazard 


.. For high pressure service the 
close fit over raised tace gland 
resists distortion of cover due to 


bolt loading stresses 


D. I drop torged steel frame, heat 
treated alloy steel liquid chamber 
and bolts withstand rugged serv 


ice Conditions 


Reason enough for you to investigate the use of Penberthy gages in 


your operation, Complete units and replacement parts are stocked by 


leading suppliers Use rhe oupon on the facing page to obtain more 


detailed information 
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There's Certain satisfaction 
in PRODUCTS BY 


* CYCLING JET 
Ppumes 


etsectors 

© INJECTORS 

* ELECTRIC SUMP 
PuMmPs 


*touctors 
© EXHAUSTERS 
© SYPHONS 
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Designers 
¢ 


¢ PIPING 
*STRUCTURAIT 


To de 


and chemica 


sign new oil renneries 


Please 
end your resume to our Per 
sonnel Department. Your 
letter 


| plants 


will receive immediate 


and onhdential attention 


F BRAUN 


Engineer 


& CO 


(_Lonstructor 


\LHAMBRA 














Thanks to 
SAND-BANUM 


Pure Colloidal Concentrate 


There's No Problem in 
Safe — Certain — Economical 
REMOVAL and PREVENTION 
of Boiler Scale and Corrosion 


MORE POWER — LESS FUEL 
FEWER SHUT-DOWNS — LONGER 
EQUIPMENT LIFE 


Stocked by 
Leading Supply Houses 


Qmerican Sano Banum [o: 


PoANON 
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als division of I I au 
Company, He 


with refiners on aute 


Petroleur 
Pont de 


mer! worked 


Chemu 
Nemours & 


ombustion probicems is an ‘ 
technologist 


Morey and Mounce Receive 
New Assignments at Inco 


James B. More has been named 
haree of the ¢ ati, Ohio, Technical 
Development and Re 
of The International Nickel 
William S. Mounce has 
on's staff in New York as 
Construction Alloy Steel 


who has been with Inco sine 
ceeds ( T. Haller, Jr., who was 
ippointed haree of the com 
' s Pittsburel Technical Field section 
Mounce joined International Nickel in 
member of the New England 
Technical Field section at Hartford, Conn 


1946 as a 


Catalyst Unit Operating 


manufacturing plant 
Products, Lad., be 
a little 
broken 
London, 
manufacture and make 
sterling market UOP 
catalyst for use by refineries 
already entered into 
supply the catalyst to cus- 
tomers n Eneland, Germany, France, 
Australia and Aden. The new London 
Procon Great Britain 


The new catalyst 
real-Matthey 


ns recently, just 


of Un 
war operat more 
than a year after ground was 
Located on a 

the plant will 
available in the 
Platforming 
The company has 
contracts to 


lU-acre site near 


slant was built | 


Lt 


Dorr and Oliver Merge 

Dorr Compar ) ford, Conr and 
Oliver i Inc., Stamford, 
have rie re‘ image } riattve ot Dorr 
Oliver ( y } if wiquarters it Star 
ford 


Represents insul Mastic 
I re Paint ¢ pany, Seattle, Was! 
! applying Insul-Mast 
Amerx 


Pacific Northwest 


a protective coat 


Duncan Fraser Dies 


Dur in W Fraser. for 14 vears chai 

’ ice can Locomot ve 

0) at the Hark 

esbyterian Medi 
He was 79 

chain 

ved witl leo for 


man early 


Henson, of Norton, Dies 


William H. Henson, special representa 
Refractory division of Norton 
lied December 1 in Worcester, 
1952, Henson had served as a 

n Ne rton 
er n 4 wraduate of the Ur 

Illinois, he joined Norton Cor 


products for s 


pany 


John Regan Dies 


John J. Regan, owner of Philade Iphia 
ecl & Conshohocken, 


M-C&S Sets Up New Quarters 


New executive offices have been set up 
by Merritt-Chapman & Scott Corporation 
at 261 Madison Avenuc, New York, to 
serve as administrative headquarters for 


the « ompany\ 


Lukens to Make New Steel 


Lukens Stee! Con pany, Coatesville, Pa., 
has been manulacture fo id 
constructional all steel which was d 
veloped by United States Steel Corpora 


tion 


licensed to 


t- 


Cambridge Names Roche 

Riu hard Ro« he, who 
with Cambridge Wire 
the past 14 years, 
sonnel director of the 
last five years he has served as 


director 


CONCRETE 


AND CEMENT 
aced by A 


has been associated 
Cloth Company for 
has been appointed per 
company. For the 
safety 


We hove completed over 2800 exclusive 

GUNITE contracts including — LININGS 

ENCASING — INSULATING REPAIRING 
NEW CONSTRUCTION 

Send for specifications and bulletins 


See ovr cotclog in Sweet's 


GUNITE CONCRETE & CONST. CO 





STEEL PIPE 
and TUBING 


© LOW CHROME 


@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS ~ ANY SIZE 


Write for Stock List 
Send us your surplus lists 


MIDCONTINENT TUBE SERVICE, 


2308 Oakton St Davis 8-4030 








Evanston, iil., 











8 no. BROCHURE 


shows direct method 
of making accurate 


LAYOUTS 


gems - Meee Pipe \ fhest ow 
Worker Loyeut ae rend tages etc 
* gimon me 2S & 
Or amy Gameter . . A Y Lopests 
Matt Prece Bends Root chs Angie Woo Layouts 
now Cente: (mes 
ac! sow 


” ame and eddie 


INTERSTATE SALES CO 
123 £€ 18 St. New York 3 NY 
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Air Placement Expands Sales 


\ new expansion program for the dis- 
tribution and sale of its products has been 
announced by Air Placement Equipment 
Company. The new program will involve 
the establishment of additional dealer- 
distributorships in certain territories on a 


franchise basis All sales will be made FOR SALE 


thr igh these regularly established con 


struction and equipment distributors 
Holds Refresher Course IPMENT SPECIALS! 


Scovill Manufacturing Company re 
ently held a two-day refresher course for Towers & Columns 


ts industrial hose sales specialists at : , m wt be = 
Waterbury, Conn To keep the salesmen 8 x 28 2—7' x 57° (400 # ) 5 x 62 


posted on the latest developments in the 7-6" x 36 7x 42 4°x72 
field, heads of the company’s production, 7'-4" x70 x 63 4° x 47' (2530#) 
research, marketing, sales, tool and de 2.6” x 60 5’ « 58’ Chr. clad 6" x 63’ 














2 3. 
velopment departments led discussions : : : 4 
' 2’ x 45" (250#) 2’ x75 2’ x 60’ (560 # ) 


Appleton Appoints Two Heat Exchangers 

I. W. Strong, assistant to the vice presi 2—1125 sq. ft. (850# ) 5—360 sq. ft. 
- oe “. a of oo ee pg = . 5—1660 sq. ft.. Adm. 1 302 sj. ft., Cu-Ni, unused 
‘ mmpany, ha i ’ a to assis 1000 sq. ft. 4 260 sq. ft. 
l 
5 


int to the president. Wade H. Schroeder ! 
controller, was elected to the position of 1—600 sq. ft., Adm, 245 sq. ft., Adm, (unused) 
5 Karbate 188,177 sq. ft., unused 


~424 sq. ft., Adm. 


d Liquidation 7000 Barrel Refinery 
Pritchard Moves Offices Levelland, Texas 

|. F. Pritchard & Company has moved 
t ffices to its own building at 4625 Consisting of Towers, Heat Exchangers, Tanks, Vessels, Pumps, Com 
Roanoke Parkway, Kansas City, Mo pressors, Ethyl Lead Plant, Complete Truck Loading Rack with Pumps, 
Meters, et 


issistant treasurer of the company at the 
same time. Both posts are newly created 





HELP WANTED 
WIRE, PHONE, WRITE FOR COMPLETE DETAILS 








S | : EQUIPMENT COMPANY 
ales Opportunity CO SAN JACINTO STRULT, HOUSTON 4, TLXAS 
. New Telephone: LOcust 1351 

Well known Southwest- . | x musk ie eee 
ern business firm needs GLASSES & GASKETS HELP WANTED 
a chemical engineer ‘ aE ae 
with refining back- SENIOR FURNACE 
greed Gor cilen, posh ALL SIZES TO FIT your Gages 4 vaivts | ——@ ENGINEER 

Send for Catalog, LIVINGSTON, N. J. | dat asi 
SITUATIONS WANTED 


sl HEMI 1l. ENGINEER, five year pt 
are intelligent and will- g in efine 























tion. If you are 25 to 40, 


ional training 





have the desire to sell, 


ter eare resident engine 
hemical pr 


ing to work hard, this REFINE! 





job offers real money- 





making opportunity. In 
your reply, please give 
your complete educa- 
tion and business his- 


tory, whether or not you wf ~ J he Sox #538, Room 1201 
would be willing to re- - SS ee ee ee 230 West 41 St., New York 36, N. Y. 


locate. Address Box : h Ma Okiahon ; 
190-R Petroleum RE- 
FINER. 











Use Refiner classifieds for quick results! 

















For more date on advertised products, use Readers’ Service Cards, lost page 





QARITE staintencance 
CLEANING 


helps maintenance crews save time, cut costs, 
keep equipment operating efficiently 


Specialized Oakite cleaning, descaling and related materials plus Oakite up-to-date methods are 
widely used in all branches of the petroleum processing industries. These specialized materials 
and methods ... developed through more than 45 years of experience ... are designed to provide 
you with the best in all round cleaning efficiency. What is more——all Oakite materials are backed 
by a binding guarantee. Your interests are fully protected. 


Here are four maintenance jobs, typical of the type of many, Oakite is called upon to do every 
day of the year. These cleaning operations are fully covered in our free booklet “What Petroleum 
Men Should Know to Simplify Cleaning”. Send for a copy. 





TOWER CLEANING. Osakite lists a wide variety of compounds 
for removing waxes, resinous products, iron sulfides, oxides and 

Ht other deposits from bubble caps, trays, downcomers. Circulation 
method eliminates costly manual cleaning. 


MEAT EXCHANGERS. Onkite offers specialized alkaline and acidic 
type compounds for removing oil, carbon from shell side; lime 
scale, rust from tube side. Cleaning is done “in-place”. 


PAINT STRIPPING. You can strip paint from storage tank ex- 
teriors using your own equipment to apply, recover and recirculate 
stripper. Oakite provides a complete selection of alkaline and 
solvent strippers. 


SALVAGE, Oakite has simplified methods to make salvage profit- 
able. They give you a choice of specially compounded materials for 
cleaning and rust -proofing tools, fittings, val ves, chains, pumps, etc. 


ON-THE-SPOT SERVICE. Whenever you have a ticklish problem of cleaning to solve you can 
get quick on-the-spot advice by reaching for your phone and calling your local Oakite Technical 
Representative. His services are available at all times. For full particulars drop a line to Petroleum 
Service Division of Oakite Products, Inc., 52E Rector Street, New York 6, New York. 


on yizeo INDUSTRiag Clean 


OAKITE 


Techaicel Service Representotives ia ‘ 
wie 


Principal Cities of U. & end Conede “Vata, . s° ot* 


meTHOO 


OAKITE PRODUCTS, INC.— General Office: 19 Rector St., New York 6, N. Y. 


2% For more date on advertived products, use Readers’ Service Cords, last poge PerroteuM REFINER—/ ol 








From This Pump: 





Triple 


Bearing 


Protection 


Byron Jackson Company 
nounced the addition of a new line of 
Called BJ chemical pumps, they 
engineered for handling 
Four 
basic pump sizes, available in various motor 


have just an 


pumps 
were specifically 


acids and other corrosive chemicals 
and impeller combinations, cover a capac 
ity range from 20 to 400 gpm. Special cor- 
rosion protection qualities of these pumps 


nclude 




















/anuary I¥Y55 


® Corrosion catch basin-—an 


part of the 


resistant 
integral 


® Molded 


gland cover to guard against acid spray 


pulp Case 


synthetic rubber snap-on 


®@ Triple 
including a 


protection for pump bearings, 
synthetic deflector, 
stainless steel labyrinth, and grease lubri 


rubber 


cation 


These new pumps are available in either 


Water Trap 


\ new forged trap for draining water 
from compressed air or gas systems at pres 
sures to 3000 psi where no gas losses are 


Arm- 


This new trap fea 


permissible has been developed by 
strong Machine Works 
tures a non-collapsible, spring-balanced 
open float which normally holds the valve 
closed by the weight of water in the bucket 
compressing the Entering conden 
sate fills the trap 
to the float. The 
then overcomes the 


bucket 
opening the valve and al 


spring 


body adding buoyancy 


buoyancy plus the spring 
compression weight of 


the water and This causes the 
bucket to float 
discharge The 


all the 


lowing the condensate to 


water seal valve closes before water 


discharged 


The « spacity of this 


new Z000 
<UUU ps All 

stainless steel and the 
ASTMF-5 


cngincering 


trap is 


per our at working 


pounds | 


parts are if bod and 


Cap are hrome moly steel. Con 


plete details are available on 


request 
This item supplements Armstrong Machine 
Works data on page 153 of The Refinery 
Catalog, 22nd Edition 


Circle E2 on Postcard 


f two standard materials of constructior 
illoyed 20 and cast iron 

Additional details, including perform 
, dimensions an 


ay ailable now 


ance ¢ harts, selection table 

spec ifications are 
This item supplements Byron Jackson Com 
pany data on pages 217-220 of The Refin 
ery Cotolog, 22nd Edition 


Circle El on Postcard 


End Wrench 


A new Toledo end 
uided to the line of 


T oledo 


wrench has beer 
heavy duty pipe 


wrenches of the Pipe Threadi 

















Effective 


Inexpensive 
* 


Used Easily 
' * 
Safe 

re 
Stable 
. 


Longer Life 


SLIME CONTROL 


COOLING WATER 


Wace be cele Te 


.a modified quarternary ammo- 
nium salt 
. effective in presence of oil 
Mtoxic to both algae and bacteria 
.not dangerous to men or animals 
. non-volatile — less required 
usual dose: 60 ppm. once a week 
.costs less than 1¢/1000 gal. 
makeup 


WRITE TODAY REGARDING YOUR WATER 
PROBLEMS 


AQUATROL 


RPORATEDO 


P O BOX 12345 HOUSTON, TEXAS 





No. 255 for average Sheets 








Adjustable 
nade tor Tube 

For Rolling—Heat Exchanger 
Condenser and other 


Heat-Transfer Tubes 


‘ 
See your Dealer or 


write ws for Bulletin 


No. 270-—For thick 
or multiple Sheets 


rnc custay WEEDEKE conran 


ce = * Fee 


e Cords, tos? pooe 


[ew Eevinments-- 


Machine Cor 


Circle E3 on Postcard 











Sealing Plug 


Ihe LaGonda I t 
recently introdu 
sealing off leaky condense: 


ott tube 


otlpany to 
j 
plug consists ot tw 


: with collar, wh 


u Bi 
pa aralle 1 te 
expansion 
en n 
lamagee to the 
nation : ivailal 
now 
This item supplements The Elliott Company 
data on pages 361-368 of The Refinery Cot 
alog, 22nd Edition 


Circle E4 on Postcard 


Seal-less Pumps 


Chempump C« 


w 5 and ny 


th Model CHS « 
rs leak proot | 
leet and « ipa 
As with 
ump fluid 
chamber, [ 


of the 


M 


Circle E5 on Postcard 





HUNDREps OF 
“HOT Taps” 


CHECK Fach MODEL 


PURCHASE PRICE INCLUDES 


services of field representative to help i 
proper use of each new machine 

4 Sizes of W™SON HILLCO Tapping Machines to Choose From 

MODEL 100 MODEL 300 MODEL 660* 

TAPS TO 2” TAPS TO 4 


MODEL 1200 
PIPE TAPS TO 14 PIPE TAPS TO 24” 
Hand or Power TANK TAPS TO 16 [TANK TAPS TO 30” 
Hand Operated 
Operated Power Operated 
Box F. ? 6002 400° Ff * 2002 
or 1200¢¢ @ 100° F 


Power ( Iperated 
700° *. @ 700# 
» 1002 & 100° Ff + or 1,440 ! 


500 " SOOn t 
, # w 100° 1 
mare = 


or 12008 w& 100° fF ; 
“ =< Seo Ee Pee ~:~ 
% Model 669 has s 


perseded Model 600 (s! 
RENTAL-PURCHASE option 


- 





wr above) 


applicable to models 1200 and 660 


UDWeilliomon. line. 


sox 40386 TULSA ® OKLAHOMA 
Houston ¢ Pittsburgh * Kenilworth WN. J 
REPRESENTATIVES 


* Amarillo * Casper * Provo, Utah * Los Angeles * Oakland 
Baton Rouge * Edmonton * London, Ontario * Calgary * Buenos Aires * Durban, Notal, South Africa 


ene ——— Reet i me 
For more dota on advertised products, use Readers’ Service Cords, iost pag 





FORGED STEEL UNIONS, FORGED 
STAINLESS STEEL UNIONS and 
UNION CHECK VALVES. 


completely illustrated, described and 
priced in ovr new Catalog Number 55 


ORIFICE 304 DUAL 


“HANDLE-BAR™ 





4 Letterhead with your signature cs all 
thats necessary Co receive your free copy of 
this comprehensive Union Catalog 


Clayton Mark & Company 


1F9o0oo OFCmMPSTER STREET EVANSTON PLLIN OTS u.5 


New Equipment... 


oo) 


Stainless Steel Meters 


A new series of stainless steel Rotocycle 
motors designed especially to handle corro 


| sive liquids has been introduced by the 


ALLOY STEEL BOLT STUDS 


CENTERLESS GROUND 
to Provide Smoothest Finish 


At No Extra Cost... 


® Made from heat-treated boars- 
(A.S.T.M. A193 Grade B-7) 


© Threads centerless-ground to pro 
vide smooth finish unobtainable 
with most other production meth 
ods 


© Finish of KILBOURN ground 
threads greatly reduces seizing 
during assembly or disassembly 


© Widely used by oil refineries, 
chemical plants, power plants, 
pipe-line installations. 


for 
Bulletin 


STUDS+ THREADED BARS*STILL SCREWS*+STAINLESS STUDS AND NUTS 


U0) For more date on advertised products, use Keoders’ Service Cards, last page 


PETROLEUM 


Meter and Valve division of Rockwell 
Manufacturing Company 
The new series of meters ind ludes 2-inch, 
100 gpm and 3-inch, 200 gpm, both plant 
odels and 2-inch pipe line models 

Among the many features of this new 
series of meters are 

@ All wedded meter parts made of type 

516 stainless steel 

@ Hard carbon ‘bushings 

® Stainless steel ball bearings 

® Optional meter-strainer arrangements 

@ New style temperature compensator 

@ New vapor seal and adapter 
details are 
new series now 


Complete available on this 


This item supplements Rockwell Manufactur 
ing Company data on pages 633-640 of The 
Refinery Catalog, 22nd Edition 


Circle E6 on Postcard 


Sling Bridle 


Newman Manuf 


pany has field tested and 


acturin 


REFINER 








BIG NAME IN 
BUBBLE CAPS 


a 5 x, 3000 sranoano sms oF 


APS & RISERS FURNISHED 


» BUBBLE ¢ Vie ait 


“it — SEND FOR CATALOG 54 


: ae ‘ TL : ee -ontains complete engineering data on each 
of what, we believe, is the largest available 
choice of alloy bubble caps. Also drawings 

‘ for use in determ ning methods of tray as 
i sembly. PSC caps are fabricated in any metal 
’ : y . to meet your sp cit 
j 


requirements 


THE 


bs PRESSED STEEL 


COMPANY 
WILKES-BARRE, PENNA. 





Below Right: Three of the six Frick refrigerating machines in service at Big Springs, Texas 


A New Phillips Product 
A New Application of 


Phillips Chemical Company's new plant near Big Spring, Texas, is the first in the country to pro- 
duce 96% pure para-xylene (used in the manufacture of o synthetic fiber) in commercial quantities 


The new, revolutionary process, patented by Phillips, involves continuous fractional crystallize- 
tien. The heert of the system is a Frick “cascode” low-temperature refrigerating plant that 
FREEZES OUT pora-xylene crystals 


Whether your process is in the idea, development or production stage—if it involves refrigeration 
or air conditioning, get in touch with your nearest Frick representative, or write directly to 


_OtPENOAsie REFRIGERATION SImCE 


RICK Kos 


Wayne RI PENNA 


WELDED GRATING 


Tailor Made to Your Specs 


w (rar factor 
I unplet 


N\ PR-1 


FREE SAMPLE 
We'llsendthishandy Standard Steel Spring Division 


paper weight if you 
request it on your ROCKWELL SPRING AND AXLE CO. 
company stationery 

. 4011 East Seventh Avenue . Geary, indiana 


for more date on advertived products, us Cords, ‘ast pog 


the re ne, natural gasoline an 

petro« hem du ¢ e Newco sling 
bridle. This devi " gned to convert 
mn a lew seconds onventional sling to a 
2-leg bridle sling and, at the same time, 
eliminate the necessit f pearlink witl 
two costly ey spl ees 

The tapered groo f the bricle 

ned to firmly «1 p the sling so that the 
can be no load shppage even when tl 
load is unbalanced 1} leg # the brid! 
sling can quickli nad ¢ y be diusted 
qualized for different 


{ omplet cetails ar silabl m this 


new sling bridle now. § ply 


Circle E7 on Postcard 


Motor Insulation 


4 completely new coil insulation wit! 
1) percent longer life than convention 
systems has now become available on Ger 
eral Electric induction motors of 100 to 
{000 hp rating. Called Polyex, the new 
insulation increases dielectric strength | 
50 percent and mechanical strength by 600 
percent. The insulation utilizes Mylar, 
Dacron, and synthetic hydrocarbon resins 
This material is highly resistant to con 
taminates as shown by salt water immer 
sion tests Complete details on Polyex in 
sulation are available now 

This item supplements General Electric Com 

pany dota on pages 442-443 of The Refin 

ery Catalog, 22nd Edition 


Circle E8 on Postcard 


Explosion Proof Breakers 
The Pyle-National Compan $ ar mul 


ne the manul ive Ol a new line 


uit breakers starting switches 


or hazardous location illed Pylets, thes 
new items t pany s tast 
growing line of n proof and dust 
tight electrica ittings ev are desiened 


for Class I, e 


uw Ki 





» 


© TEST IT TO DESTRUCTION IF YOU CAN! 


oP, 


Tuffy. HOIST LINE 


The Hoist Line That Matches Tuffy Slings in 
strength and wearability—that’s Tuffy Hoist 
Line! Absorbs load shocks smoothly, because 
it’s designed only for hoisting... passes 
safety checks weeks after ordinary ropes 
would have been thrown away! 


Ordering Is Easy! No complicated specifica- 
tions—just state length, diameter and the 
name, “Tuffy Hoist Line.” Reeve your crane 
with Tuffy and see the difference! 


Your Tuffy Distributor Will Help 
You Keep Your Inventory Down! 


He's Happy To Stock Ahead of your needs.. 
wants to work closely with you to assure the 
best possible service. Just give him a rough 
idea of your future requirements and backed 
up by his nearby Union Wire Mill depot, he 
will keep a full stock to draw on against your 
needs. Get together with him—soon. 


ee 4 
é ££ ¢ 
5 i ’ 


Tutty 


SLIN 


Find Out For Yourself why we say 
Tuffy Slings give you more service 
for your money! Just fill in the 
coupon below and we'll rush a 3- 
ft. Tuffy Sling to you at no cost or 
obligation, 


Then Prove Tuffy’s Toughness with any 
test you want to make! Loop it, knot it, 
kink it, jerk it—we won’t be worried, 
even if you test your free Tuffy Sling 
on weights up to twice the rated work- 
ing load! 

You'll Find The Exclusive, patented braid- 
ed-wire fabric construction takes strains 
and jolts that soon snap ordinary rope 
slings! It’s the unique machine braided, 
9-part construction that helps your 
Tuffy Sling resist kinking—and if you 
can kink it, you straighten it out in min- 
utes without material damage! 


Get Your Free Tuffy Sling and discover 
why more and more people are switch- 
ing to Tuffy every year! 


TEAR OFF AND MAIL COUPON NOW! 


Union Wire Rope Corporation 
2284 Manchester Ave., Kansas City 26, Mo 


At no cost or obligation to me, please rush the material | have checked 
FREE 3-Ft. Tuffy Sling! 


[] FREE Sling Handbook and Rigger’s Manual, Featuring 12 Tuffy 
Factory-Fitted Types! 


Nome and Address of Tuffy Distributor Nearest Mel 
FIRM NAME 
BY 


ADDRESS 


o more dota on advertised products, use Readers’ Service Cards, last page 
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SOR CONTROLLING TEMPERATURE New Equipment... 
REGULATORS E. F and ¢ nd Class III. With ferro 
’ am ,, anc as e us 


TEMPERATURE OF < alloy bodies and aluminum alloy covers, 


Pylets are available in single or two gang 
et types with dead end or through feed hub 
LIQUIDS OR GASES a‘ arrangement. They are available in -, 
“ac a %-, and |-inch sizes and are rated as fol 
lows 
@ Circuit breakers up to 30 amp., 12f 
volts AC 
® Motor starters up to 1 hp 
Foster manufactures a complete line of tem @ The manual motor starting switches 
perature regulators for all types of service are available wah or without overloac 
protection and interchangeable heater 


for hot water storage heaters, fuel oil heoters, units. Complete details on this new 
line of « xplosion proot switch wear are 


pasteurizers, ovens, driers, cookers and other abl 
iva a r now 


b j fi j ¢ 
process heating and cooling equipmen uF This item supplements The Pyle-Neticac! 
Company data on pages 758-759 of The Re 
They are available in single or double-seated finery Catalog, 22nd Edition 


construction; direct or reverse acting; in com 
ir tcard 
bination with pressure reducing valves; and in Circle ED on Poste 


proper materials for the type of service 


LPG Hose 


Like all Foster valves, they are designed and 
A new hose for handling butane-propane 

built for long life with a minimum of mainte “" has been developed by the Republic Rub 
3 ber division of Lee Rubber and Tire Cor 
poration. Called Wiretex, this new LGP 
Ask for Bulletin T.101 hose is reinforced with a single wire braid 
rather than fabricated braids used on con 

ventional hoses. The use of wire braic 

FOSTER ENGINEERING COMPANY makes the hose light in weight as well a 

very strong and extremely flexible 

835 LEHIGH AVENUE UNION, N. J Wiretex LGP hose is available in length: 
up to 60 feet and a full range of sizes fron 

AUTOMATIC VALVES SAFETY VALVES FLOW TUBES re 0 oe Se ae 
to withstand a maximum pressure of 35/ 

ps! For compl te details on this new proc 


nance, and are easy to service when necessary 


uct, simply 


Member of a Great Pump Family Circle £10 on Postcard 


Therelee ume by 
Ph anora tor every pump job. 


TYPE-OD 
Avrere Horizontally Split- 
Case, Double Suction, Single 
Stege Centrifuge! Pump. 
For general water supply 
for municipalities, indus- 
tries, office buildings, insti- 
tutions—elso—for handling 
liquids, chemical solutions, 
oils etc. in a wide variety 
of industries. Write for 
Bulletin 105-M for further 
details. 





DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP DIVISION 


Triplex Pump 


THE NEW YORK AIR BRAKE COMPANY 
- N The Aldrict Pump ( ompany has deve 
84 LOUCKS STREET AURORA ILLINOIS oped a new direct flow triplex pump ar 





For more date on edvertived products, use Seaders’ Service Cords, lest pege PerTroLteumM REFINER Vol 34 Via 





POLYRAD 
STOPS THIS 


i ae < 
LOST EQUIPMENT Cross-section view of a condenser bundle 


knocked out of service by corrosive attack. Polyrad can help 
pre vent such los 


LOST TIME This fouled condenser ale leo cost money to clean, Polyrad’s detergent action 


prevents the formation of organic and inorgani deposits permits their removal in fluid stream 


Theres no longer any reason tor frequently transfer, reduces metal loss, and cuts down time for 
| 
cleaning or replacing corroded condenser bundles maintenance, Fouling i ywrevented by Polyrad'’s de 
| | 
‘ 
Now. through Polyrad’s chemical control of foul tergent action, which loosens iron sulfide and other 


ng and corrosion, this common cause of increased cales to permit thei removal in the fluid stream 
perating costs can be eliminated Polyrad is readily available fi 
A filming amine inhibitor, Polyrad forms a protectiy through 


molecular shield that controls the corrosive 


om stocks maintained 
out the nation. A Hercules technical represent 
itive will he ‘lad te help you evaluate what Polve ad 


reanic and inorganic acids. Throughout the nery candot ou under your speci operating condition 


Polyrad helps maintain throughput, mereas eal For additional data, write Hercules 


M64) 
Noval Stores Department 
HERCULES POWDER COMPANY 0} LY R A f) 


976 Morket St... Wilm ngton 99, Del 
FILMING AMINE INHIBITOR 


) ‘ 
kb ‘S | For more data on advertised products, use Readers’ Service Cards, lest poge 





New Equipment... 


s now making it available to the refining 


natural gasoline and petrochemical indus 
tries. Called “Powr-pac,” this new 22-inch 
stroke, 25 hp. pump embraces the direct 
flow fluid-end principle as well as all ol 
the well known Aldrich construction fe 
tures 

ol 


One outstanding feature this new 
pump is the sectionalized fluid-end desig 
Individual fluid-end sections are easily re 
placed at a fraction of the cost of the er 
tire fluid-end Working barrels can | 


furnished in irbon steel aluminu 
bronze, stainless steel or cast all "lu 
rs are available in heat tre: } ' 
steel, stainless stecl, solid 
bronze. Valve : ‘ tilal alu 
num, bronze, ies O mara fae 
nd valves as iva | ul 
iwOk, ; ‘ y 


bronze, ins 
Th s new ) 5 at } plunge 

diameters fror nel neh ft 
pressures tror psi wit 
displacements from 109.6 gpm to 2.08 gp 

Geared vertical Type V tur ~ Complete nginecrit nformatior 

bine driving cooling tower wvailable on ti new of pumps now 

circulating pump. Horse 4. Simply 

power is 294 at 4000/1760 ’ 

RPM with 150%, D&S steam, Circle E11 on Postcard 


atmospheric exhaust 


_** 
' A new type of silen de ned | 
: 


! 

on the intake and discharee centrifuge 

’ ~ — : blowers where neth is a limiting factor, h 
. 

...” ’ been announced by Burgess-Manning Cor 


| | Discharge Silencer 


* 4 ’ ; ' pany 
. ' Known as the ACA series, this snuabbe 


is an absorption type silencer. Air flow 


— — 4 . channeled through an annular passag 


which is lined with acoustically transpat 


<= ent tubes, backed ip Ww th deep layers ol 
. ~ : : highly efficient sound absorbing material 
— 

ee ee 


The silencer is an outgrowth of the re 
cently announced LCA series and is offere: 
as an alternate where diameter is not 
problem but length must be kept to a min 


j 
» 18 - .- immum. This series of silencers is designe: 


to handle relatively moisture free air up t 
ae : 00 F. but can be used for considerab! 
' higher temperatures with the use of special 
sound absorbing materials. For complet: 
details, sirmply 


Circle E12 on Postcard 
@ Murray Vertical V turbines, both geared and direct- 
connected, are being used more and more for driving vertical ' 
pumps of all types. The Murray Vertical V turbine is designed Two-Wire Thermocouple 
from top to bottom as a vertical turbine, not just a horizontal Minneapolis-Honeywell Re 
turbine, “upended.” The Murray Vertical is especially con Company has just ti 
structed and arranged for vertical mounting. yee 


Murray vertical turbines can be furnished for steam pressures 
up to 600%, 750° F. TT. and back pressures as high as 100+ 
and can carry most normal thrust loads imposed by vertical 
pumps. 


VV [| 4 kK A Y IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century This item supplements Minneapolis-Hon 
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re dote on advertised product T es Service ords, lost page 





; 


WILSON’s 
done with the 


TUBE Wi 
CUTTER! 


This new Wilson Tube Cutter is making a big hit 
very short .. . can be chucked 
into any electric or air drill... and the cutter bits 
are easily replaceable. Performance? Well, in a test 
on 4,"-16 gage tubes, the average time was less than 
3 seconds apiece, and the cuts were practically burr- 
and reasonably priced, too. 


j 
j 
J 


Simple in design 


less. It’s a fine tool... 


New Wilson Tube Cutter is easy to use and does a fast job. Cutter 
sizes ond shonks available to meet all heat exchanger requirements 


tubes through bofles ond far sheet when 


SSS 


s for hand or mechanicol use 





Tube Knockout Too 


4 eT! 
pon'’t FORG . 
For faster, lower cost tube a 
WILSON TUBE CLEANER 

er rolling of tubes 
NDERS 


For easier, bett 


WILSON TUBE EXPA 


Representatives in all p-incipal cities 


THOMAS C. WILSON, INC., 21-11 44th Ave., Long Island City 1, N.Y. 


Coble Address: “Tubecloen” New York 


For mor 


data on adv 


So SIMPLE that 
“Specials’’ are 
Likely to be 


A sleeve, raised 
ond lowered 
within @ non 
magnetic tube, 
attracts or 


releases an Alnico 


magnet attached to | 


@ mercury switch 
Basically, this is 
Magnetrol 


MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol's magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems and given 
our engineers wide application experience that can be 
invaluable to you 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there's nothing to wear out . no dia- 
phragms or bellows to stiffen and rupture . no 
electrodes to short or corrode no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft with multi-stage 
switching when desired. Send coupon for full details 


Send Coupon 
For Full Details 


MAGNETROL, Inc. 


See eee ee -— 


MAGNETROL, Inc., 21125. Mershell Bivd., Chicege 23, tilinois 


Please send me catalog data and full informetion on 
Magnetrol Liquid Level Controls 


Company 


Address 


! 
I 
I 
§ Nome 
! 
I 
! 


City lone State 
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DESIGNED FOR VERTICALLY FIRED PETROLEUM HEATERS 


eywell Regulator Company data on page 
596 of The Refinery Catalog, 2)st Edi 
tion 


Circle E13 on Postcard 


NATIONAL AIROIL 


VERTICAL 
Small Controller 


Oil-Gas Tandem : . An indicating controller in the 


price range for use on simple industri 


> > : 
Combustion Units . processes has been designed by The Fox 
- _— boro Company. Designated the Model 41 A 

Pneumatic Controller, it replaces the e: 

lier Model 41, providing sharp on-off o 
narrow band proportional control of such 


ariables as temperature, pressure, liquid 
level and humidity 

When equipped for on-off actior the 
new controller “snaps” the control valve 


many more hours on stream, without forced shutdown from fully opened to fully closed when the 


measurement crosses the control point 

Exclusively for vertical firing, National Airoil VERTICAL C-P Tandem handling any process with large capacity 
Block Units retain all the features of our regular well-known Tandem Units demand ratio and negligible lag 

plus: special pre-cast refractory shapes for easier installation and main- For a process requiring throttling actior 

tenance; secondary air louvres for positive control of flame pattern; and an the Model 41A is equipped with a propor 


all steel duplex detaching gear which enables swift, easy, oil burner removal ag unit adjustable from “4 of I percent 
ip o 


VERTICAL C-P Tandem Units hold air in the combustion zone until fuel mplified blast feedback proportioning 
and heated air are thoroughly mixed. This means that ignition takes place in mechanism used in Foxboro’s Model 4 
a hot zone; the result: high fuel economy through more rapid combustion Narrow Band Controller, relies on air jet 
with a minimum of excess air. NATIONAL AIROIL's patented Tandem rather than bellows actuated “follow-uy 

Combustion Blocks allow secondary air to be easily and accurately con hate ee ee a 
trolled. By adjusting air control louvres, flame can be shaped to radiate heat thitoan-black quameeels and Gendentions 
uniformly without tube impingement has been lengthened to five inches, improv- 


ALL VERTICAL Tandem Units are fired with NATIONAL AIROIL Com- we ag nee Pm mtepr ons Mane one eg 
bination Oil and Gas Burners have a high turn down ratio with steady oe ag ted — ee _ Po 
flames maintain high flame temperatures using either fuel oil or gas sentinn intent quleitenee Althouat 
With the C-P TANDEM UNIT’s clean flame, a cold furnace can be brought use size is only 11% x 9 x 4% inches 
to full capacity in a shorter time. tandard Foxboro measuring elements are 


asily accommodated 


5 percent of scale. The unit, a 


“Many, many more hours on stream, without forced shutdown” yes, 
YOU will realize high profits from YOUR heaters when National Airoil Circle E14 on Postcard 
C-P VERTICAL Tandem Units are specified. Our new folder 498 is yours 


for the asking. 


NATIONAL AIROIL BURNER CO., INC. Reader Service Cards 
ae 


Bring Prompt Replies 





CHEMICAL-PETROLEUM DIVISION 
1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA 
Southwestern Division: 2512 Sevth Bovleverd, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


MON Fer more date on advertised products, wee Readers’ Service Cards, last page | 




















‘Sife Conduct’ 


for Pressure Samples 


HOKE 


STAINLESS STEEL CYLINDERS 
conform with ICC Regulations 


Transport fixed or liquefied gases —even fluids 
corrosive to ordinary steels—in complete safety 
Equally safe for pressure sampling under abnor 
mally high temperatures 


Available for low or high pressure service, in sin 
gle or double vaive types. Sizes from 10 milliliters 
to 1 gallon. Standard sizes and types normally in 
stock—special cylinders available on order 

Wide selection of needie and packiless vaives 
for use with these cylinders 


Write for complete information 


HOKE INCORPORATED 


Fluid Control Specialists 
167 S. DEAN STREET, ENGLEWOOD, N. J 











An Interesting VIKING Unit 


A “‘straitline"’ unit 
in use at a major 
oil refinery 


Viking pumps ore recognized leaders in service to the 
Oll industry. They're sturdy, pact and dependable. 
There's a size to fit every requirement. 

Southern Engine & Pump Company has been furnishing 
engineered pumping units to Industry for over 45 years. 
Complete stocks and petent gi * are ready to 
help you. We invite your inquiries— 








Distributors 


CONTRACTORS 
Edinburg and Corpus 


MACHINERY FACTORS ° 


Kilgore — San Antonio 
Christi, Texos 


MANUFACTURERS . 
Dallas 


Houston 
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MELETRON PRESSURE SWITCH 


for Explosive Atmospheres 


@ LOW COST 


because of design simplicity 


@ SMALL and COMPACT 


for easy installation 


@ EXTREME ACCURACY 


moving and wearing ports are eliminated 


@ NOT AFFECTED BY VIBRATION 


no liquid switching elements are vsed 


@ RUGGED and WEATHER PESISTANT 


enclosed in a crouse-hinds case 


@ EASWY ADJUSTABLE 


by convenient adjusting nut 


@ OPERATES IN ANY POSITION 


saves installation time 


ACTUAL SIZE 


5% 


LIST PRICE $46.20 


BARKSDALE VALVES 


PRESSURE SWITCH DIVISION 
5125 Alcoa Avenue, los Angeles 58, California 


send FREE operating and engineering data sheets 920-25 


SOE eee 
ee 


ADDRESS 





STATE _ 





For more date on advertised products, use Readers’ Service Cords, last page 











HOW CLAD STEEL TEAMWO 
CUTS CORROSION AND COSTS 








Selecting material for this two-stage refinery 


unit was a double-tough problem. The upper 
ection of the atmospheric tower had to with 
tand the corrosive action of condensing min 
eral acids and organic chloride the lower 
part had to handle corrosive asphalt crude cor 
taining up to x) sulphur concentrations. The 
vacuum still had to process a lube cut at SO’ tT 


The equipment builder solved the corrosion 
problem economically by teaming up two clad 
teels: Monel-clad for the upper part and stain 
less-clad for the lower part of the atmospheri 
tower, and stainless-clad throughout the va 
vum still 

With economical clad steel i layer of solid 
high alloy perman ntly bonded over its entire 
urface to a low-cost carbon-steel backing plat 
there is no possibility of seepage or crevice 


corrosiotr no costly maintenance r down 
tin no equipment failure. In addition, clad 
stecls assure resistance to thermal shock. flexi 
ble efficient operation, low first cost and easy 
economical field erection 

| quipment values like these also result from 
another kind of teamwork. Sound engineering 
and modern fabricating techniques can take ad 
vantage of the versatility of clad steels. You will 
find that it pays to consult your fabricators 
early in your planning for tanks and pressure 
vessels, They can work with your engineers and 
consultants, translate ideas into the specialized 


equipment you require 





LUKEN 


w,: 








— 





for more deta on advertised products, use Read 


PRODUCER OF THE WIDEST RANGE OF TYPES 


Iwo clad steels combine specialized talents to lick 


corrosion in this 20,000-barrel-per-day refinery unit 


isk one of your fabricators to show you the new Lukens clad steel 


movie, “Equip for New Profits.’ Here—in full color and sound—ar 


factual accounts of how clad steel equipment brings new economic 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service. Lukens Steel Com 


Lukens Building, Coatesville, Pennsylvania 


pe AA 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~ MONEL-CLAD 


AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 











What's New in Manufacturers’ Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


mpany give 
if any’s line 


s and alarms 


Circle E15 on Postcard 


Cleaning Brochure 
Dowell, In has just released a 
entitled \ Solution to the Prob 
Deposits in Piping System This 
different methods 


Dowell 
of 


brochure 
lem ol 

brochure describes three 
of chemical pipe cleaning used by 
Also included are 


line cl 


nomic ad 


some case histories 
point out the ec« 


y our 


now 


ining which 


intages of these methods 


copy of this brochure is available 


Simpl 
| 


Circle E16 on Postcard 


Line Blinds 


The M. N 


a new 12-page 


Aitken Company has issued 
catalog giving standard 
dimensions and specifications for a stand 
urd series of line blinds 
micro-blanks 
no standards existed on 
ind each company made its own drawings 
ind specifications and had the blanks cus 
tom-made at considerable extra 
From this 


can be 


under the 
Heretofore " 
items 


made 
trade name of 


have these 


time and 


expense new catalog, 1 standard 


micro-blank selected to meet re 


quirements and ordered by code numbe: 


Circle E17 on Postcard 


Exchanger Booklet 


Precision fabricated heat exchangers for 


ndustries application invols 
gas, liquid to liquid, liquid t 
ered solid high 


temperatures 


to liquid, pres 


‘ im ind fron 
160K } ire described in a new 
we book 
ell Company 

que eature of the booklet 


rat presentation 


ist publishe 


t transier units 


booklet also shows heat treating facilities 
it Kellogg, which, incidentally, are « ipa 
ble of handling 
diameter and up to 80 feet in 
Your copy of this booklet is 

now Just 


vessels up to 13 feet in 
leneth 


ivailable 


Circle E18 on Postcard 


Armored Motor Bulletin 


\ new full 
de ribin direct 
MDP 6 series 

le trom General 


publication 
MD and 
irmored motors is avail 


Electric 


letin provides 


color, 4-page 


current types 
Company 

information on 
features ol 
Included in 
ratings and 
mechanical and data 
ind photographs completely il 
various applications of these 

Your copy 
available 


ind maintenance 
duty GI 
ire horsepower 


motors 


enginecring 


motors m industry 
bulletin, GEA-4654C, is 
ply 


Circle E19 on Postcard 


N-Cl Bulletin 


International Nickel Company has re 
cently published a 28-page basic reference 
bulletin presenting the many valuable 
characteristics of modern nickel cast irons 
and illustrating their broad acceptance 
throughout industry. Fifty illustrations in 
usage in all sizes 
ind shapes tables, charts and 
photomicrographs show how, through the 
nickel, alone or in combination 
other elements, the engi 
properties of iron can be 
controlled to meet modern service require 

These modern alloyed irons with 
greatly improved physical and me- 
properties can be produced by 
control 


industrial 
Cover a) 


dicate wide 


use of 
with alloying 
neering cast 
ments 
their 
chanical 
iny foundry 
Your copy of this 
now. Simply 


re asonable 
bulletin is 


hav Ing 
ay ailable 


Circle E20 on Postcard 


Floating Roof Brochure 


Ir onnection with the latest design 
Roof, the Hammond 
Works has just published 


bulletin de 


tubeseal 
nd iron 
is. Th 

tail the features and 
cw Dubeseal 

! nate ill the 

ea and thus prevent por 


scribes in 
operation 
system which 


vapor space 


from formin well as t 
seal at all 


significant 


provide a tiaht 
Answers to the most 

related to floating 
included in bulletin 
bulletin is 


times 

questions 
rool operations are 
TS. Your 


ible now Just 


Circle E21 on Postcard 


copy oft this ivail 


Analyzer Bulletin 


\ complete line ol 


ilarms is 


combustible was 
described in a 
‘O-page brochure recently published by 
Mine Safety Appliance Company 
Prepared to give details of 
brochure 


inalyvers and 


how thes 


instruments work, the contains 
part descriptions of the 
MSA's Actual installa 

i 


tions in varied industries are fully covered 


comm 


part-by 
nents of analyzers 
ind a method of designing a combustibl 


was alarm system is shown schematicall 


Copies of this brochure, number 0705 


now Just 


Circle E22 on Postcard 


ire available 


Corrosion Bulletin 


How to 
less tubing and 
new 28 page bulletin 
the Alloy Tube division of the 
Steel Company. Illustrated 
graphs of parts and applications, the book 
resistance tables, 
users, details 
engineering 
many 


with stain 


subject of a 


control corrosion 
pipe is the 
issued by 


Carpenter 


recently 


with photo 


let contains corrosion 
charts, field from 
test results and other similar 
information The bulletin covers 
types of stainless alloys as well as de 
scribing the characteristics and perforn 
resistan«¢ 


reports 


ance of several 
stecls 
lection and 
varying 
able now Just 


Circle E23 on Postcard 


super-corrosion 
Helpful information is given on 
suggested for 


is avail 


alloys 


Your 


specilne 


conditions copy 


Couplings Folder 


llustrated 


couplings and 


foldesr 
fittings | 


Bacon Man 


\ new 16 page 
nalleable pipe 
just been publ shed by Custis 
ulacturing Compan 

Thirty photographs and many diagratr 
llustrate this ( ompl te spec ! 
tions are wiven tor 


brochure 
rolagrip, gruvagriy 
Your cop 


ind gruvajoint coupl ne 


ivailable now. Simpl 


Circle E24 on Postcard 
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Quick—Easy 
Use these cards w 
help keep informed 
on what's new... 
for more job-help 


information on 
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® Just how the Petroleum Industry is going to meet the 
requirement of doubling its refining capacity in the next 
twenty years 1s beyond oul cale ulation. 

What we do know is that it will call for Wyatt's shops 
to keep moving pressure vessels into refining plants the 


country over, as this one is going into service in the Lake 


Charles plant of Cities Service Refining Corporation. 





Positive Shut-Off 
Fast, Smooth Closure 


Low Maintenance 


Rockwell-Nordstrom Valves 


oven that with Nordstroms because the plug requires only 


For forty years, field experien 
el i quarter-turn for closure and it glides on the 


you cant buy a better 


Nordstrom. Pressurized lubri« eal ire lubricant filn 
then men lor iutomation or remote 


Phe peed ind ease of operation 


positive shut-oll be« 
upon uncertatil meta opm twr too 


ydr iul 


tapered plug seats perfect J 
cally jacked for instant oy ts and fockwell-Nordstrom is the original and only 
figures in hundreds of refine isoline plant f lubricated plug valves. There | 
and petrochemical plant it lubrication i size, pre ure-temperature rating and pattern 
ement and to fit your need Write for more information 


saves money by cutting repa 
today: Rockwell Manufacturing Company, 


down time costs 
Wrench and gear operation is fast and 


ROCKWELL-WNordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF GC) 


Pitt burgh & Pa 





